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BRITISH MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 

No branch of engineering shows to greater advantage at 
the Glasgow Exhibition than the manufacture of machine 
tools. Not only are the British, and particularly the 
Scottish makers well represented, but the principal im- 
porting firms exhibit excellent and varied collections of 
foreign tools—principally American. Indeed, presumably 
from the nature of the case, the merchants are able to 
carry off the palm both in the matter of space occupied 
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effectively than by public displays. 


There is a notion current about Yorkshire tools which | 
| needs combating. That can be done in no way more 


been some years ago. At the same time-it is not to be 
denied that simplicity and directness are always worth 


| Striving for, perhaps for making sacrifices to obtain. The 


As might be expected, Scotland, and particularly the | 


district immediately around Glasgow, occupies alarge share 
of this section, over one-third of the exhibitors having their 
works over the border. 


| exception of as high a class as we should expect in a dis- 


trict so celebrated in the annals of mechanical engineering. 

In striking novelties the Exhibition is not rich, for, 
although a few tools are publicly exhibited in this country 
for the first time, they are no longer new to those who 


The work they show is without | 
| expected to provide, protest against complications of 


fashion has set in for instantaneous reversing gears, for 


| rapid feed changes, for screw-cutting trains, and so on, 


and the makers have to supply them, but there are many 
amongst them who, whilst providing what they are 


which the advantage seems hardly worth the candle. 
The gain of time, for example, which is to be 
realised by special change gears for screwing or 
by the “complicated devices affected in some milling 

















Fig. PLANING MACHINE BY SHARP, STEWART, AND CO., 


and variety. The fact that they show machines manu- 
factured by many different companies is sufficient to 
account for this fact. In the present Supplement we 
propose to consider only machine tools manufactured in 
the British Isles, but on future occasions we shall select 
for description from the numerous foreign-made tools such 
as we think will be found of. greatest interest by our 
readers, 

As we have said on a former occasion, the machine tool 
trade of Great Britain is well represented in spite of the 

sence of many firms whose work we should like to have 
seen exhibited. It would be invidious to mention names, 
but there are more than one Yorkshire firms of world-wide 
reputation whose participation in the Exhibition could only 
have added to its honour and to that of the country. 





follow the progress of this branch of engineering. The 
Americans te as little that is really novel to show as 
the British exhibitors. They exhibit a few new tools for 
the first time, but it seems not infrequently as if the 
novelty had been designed more with a view to producing 
something a little different to what others make than 
with a belief that any greater economy or efficiency is to 
be expected from the new machines, The tendency of 
novelties of this order—we might indeed say of most 
novelties—in machine tools at present leads in the direc- 
tion of further complication. Now, we do not for a 
moment doubt that the superior intelligence of the modern 
workman about which we hear so much, and the increased 
accuracy of manufacture, do a great deal to render the 
multiplication of parts less offensive than it would have 
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machines, appears to be altogether disproportionate 
to the extra expense and intricacy of the machine. It is 
hardly conceivable that the general work of a shop can 
demand such frequent modifications of feed and speed as 
these devices would require to make them of great 
economic importance, and it is difficult to believe that 
with modern methods of manufacture a manager will not 
contrive, as far as possible, to obviate the demand for 
frequent changes. However, this is a subject into which 
it would be unsafe to enter at the present moment. Our 
object is to put before our readers a description of the 
machine tools exhibited ; it is for them to select those 
that seem best suited for their purposes. We have, 
before commencing that part of our work, two things to 
say. One is to express regret that the authorities of the 
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Exhibition have not taken some steps to keep down the 
temperature of a building roofed with iron and glass, as 
formidable combination as one could conceive ; and the 
other is to again suggest that makers would have nothing 
to lose and everything to gain by letting us have drawings 
of their machines for publication. It will be only fair, 
we think, in this connection, to mention the names of 
Alfred Herbert, Limited, Coventry, who very kindly, as 
on former occasions, put in our hands a complete set of 
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vees. We do not know that there is much inthis. With 
fair use the bed of any good British planing machine is 
practically indestructible. The particular form in which 
it is made is of comparatively little consequence, as long 
as there is ample surface, and as long as proper provision 
is made for preventing side play. The weight of the table 
and the work are generally found sufficient to prevent 
any rise up the inclines in a well-designed vee bed ; possibly 
the unequal-sided vee gives a certain amount of advan- 
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Fig. 2-FEED GEAR FOR PLANING MACHINE 


working drawings of a fine machine—some of them 
are reproduced later—and of Sharp, Stewart, and Co. 


| 


tage in presenting a side so steep that no conceivable side 
pressure could lift the table. The square bed gets over 


and the Carron Company, who have provided us with | the question altogether by presenting a vertical plane to 


drawings of particular details. We feel sure that these 


drawings will bring home to users the value of the tools | 


to which they apply far more forcibly than mere photo- | 


graphs and descriptions. We hope, in time, to induce 
not only machine tool makers, but other engineers, to see 
the value of making the details of their machinery as 
widely known as possible, and we hope, in time, to 
encourage them to discuss them freely and openly in our 
columns. We have heard of no evil results accruing from 
this practice on the Continent or in America. Why should 
they in Great Britain? 

No special plan has been adopted in the following pages; 
the arrangement has been followed which best suited the 
convenience of editing. 


SHARP, STEWART, AND CO., LIMITED. 


One of the most notable collections of machine tools in 
the Exhibition is that made by Sharp, Stewart, and Co., 
Limited. . For the greater part the machines are of fairly 


large size, and their proportions have a kind of satisfying | 


look to British managers, who particularly favour a tool 
which may be worked all day and all night long, year in 
and year out, up to its maximum capacity, without show- 
ing undue signs of distress. Several of these machines 
we illustrate. On the preceding page we give an engrav- 





| 


side thrust, which seems the 
proper mechanical way of 
taking it, but in doing it 
the automatic adjustment is 
done away with. However, 
as we have said, the wear is 
so very small that the 
particular form is of little 
consequence. 

Driving by Sellers gear is 
another matter. It consists, 
as probably most of our 
readers are aware, in using a 
worm to drive a rack. The 
worm is mounted on a shaft, 
which crosses the rack at an 
angle of about 30 to 35 deg.; 
the teeth of the rack are square 
across. For fast and heavy | 
driving it gives a steadier 
motion with less play than a 
pinion, and on that account 
has been adopted by several 
machine tool makers in this country. It his, of course, the 
usual disadvantages of a worm-driven rack—greater friction 
and less surface, but these are more than compensated for 
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Fig. 3—OLDFIELD'S TURRET LATHE _. 


ing, Fig. 1, of a fine 10ft. by 4ft. by 4ft. planing machine, | in particular instances. In the machine before us, for 


shown by this firm. It is driven by Sellers gear, and 
runs at an unusually high speed. The first apparent 


} 


example, the table cuts at 25ft. a minute, and returns at 
180, and it is doubtful if the ordinary gear could be made 


feature in which it differs from the majority of planing | to work at that speed satisfactorily. The usual ratio of 
machines is in the use of flat slides in place of the usual | cut to return does not exceed }, and 20ft. is the usual 








maximum cutting speed. It is contended by some makers 
that this speed and ratio give the greatest efliciency, It 
would be interesting to know the power consumed per 
pound of metal removed by this machine, and the maxi- 
mum required at the instant of reversal. It may be noted 
that this exceptionally high speed is not generally 
adopted by the makers, 22ft. cutting and 125ft. return 
being their usual practice for this size of machine. 

To resume our description, the driving wheel of the 
Sellers gear is enclosed in a case, which is seen project. 


| ing to the right of the forward standard in the picture. 


It is driven hy a machine-cut raw hide bevel pinion on a 
shaft, which passes through the bed, and carries the drive 


| pulleys on the opposite side. 


There are two feed motions, the ordinary .\.in. to Ain. and 
a special broad feed made under Robinson and Oldfield’s 
patent. Both these gears are better shown in the drawing 
above, Fig. 2. The ratchet C is used for ordinary feeds. Its 
connection with the vertical feed shaft by bevel gearing 
is clearly shown. The amount of feed is regulated by the 
position of the pins in the slots in the bell-crank lever, 
The lever for actuating itis shown dotted at E. This lever 
E also actuates the reverse. The ratchet wheel H is for 
the feed of the side tool box shown in the engraving. For 
the broad feed, which will give up to 1}in., a spiral cam F is 
used, and is connected by a train of gear, which includes 
a ratchet, with the feed shaft. The pin ), which works 
in the cam is mounted in a slide, and is struck by the 
tappet B at the end of the return stroke of the table. 
D is moved back in readiness for the next stroke by the 
lug K, which is only free to swing in one direction. M is 
the striker for the reversing gear. The amount of the feed 
is changed by altering the position of D in the slide, so that 
more or less of the spiral is used. A little clutch at A 
provides for throwing the broad feed out when desired. 
The device is pretty, and appears to have been thought 
out with a good deal of care. 

In sharp contrast to the greater number of turret lathes 
which are to be seen at the Exhibition, and which, as a 
rule, bear many marks of relationship with American 
designs, is Mr. Geo. Oldfield’s lathe shown by Sharp, 
Stewart, and Co., Limited. It is an essentially British 
tool, a machine proportioned on the most generous lines, 
and intended to face the heavy feeds which characterise ma- 
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chine shop practice in this country. The engraving which 
we give above, Fig. 3, will make this point clearer than 
many words. The objects which Mr. Oldfield had before him 
in getting out this design were, first, to so arrange the tools 
that they could be brought close up to the chuck, at the same 
time being well supported; secondly, to permit of both 
the turrets being brought into action together ; and, thirdly, 
to provide a separate screwing head which would return 
automatically to position for a new cut after each passage 


Fig. 4--PLAN OF SADDLE 




















of the diés. The machine is, in a sense, semi-automatic. 
but it is supposed to occupy the whole attention of one 
operator. It is a heavy machine, intended to deal with 
2hin. merchant stock, but to provide for the irregularities 
in diameter which are always found in black bar, the chuck 





Fig. 5—-SLOTTING .MACHINE TABLE 
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MACHINE TOOL SUPPLEMENT 
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will take wp to 2fin. This chuck and the provision for 
tightening it, by means of a cross handle and slow pitch 
worm, are clearly shown in the engraving. The worm 
spindle passes through an excentric bush, by which means 
it is thrown in and out of gear as desired. The turret or 
capstan on the saddle demands principal attention. It is 
of a simple design, and is intended to take plain 


for a fresh cut as soon as the dies are released. The back 


A powerful slotting machine with 16in. stroke is also 


poppet is modified to receive a square turret mounted on | shown on thisstand. Itdoes not differ in general appear- 
a slide. It can be racked along as a whole by the hand | nace from many machinesofitstype. Itis, however, pro- 
wheel seen in front, or fed forward on its slide either by | vided with elliptical gearing, not very common now-a-days, 


hand or automatically. From the position which the 
tools occupy the centre of the turret falls behind the centre 
line o the lathe ; this gives the advantage that the square 
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Fig. B—HORIZONTAL BORING AND MILLING MACHINE BY SHARP, STEWART, AND CO., 


rectangular tools sharpened in an easy manner. It is 
shown in plan on the previous page, Fig. 4, which, with the 
help of the engraving, will make the form quite clear. 
It consists of a casting in which five rectangular pockets 
are formed. Each of these pockets is adapted to receive 
a single tool, and they are so inclined at an angle of 14 deg. 
upwards that the necessary top rake is given without 
special grinding. The tools are cet by running them out 
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Fig. 7—SLOTTING MACHINE HEAD 








LIMITED 


turret clears the turning turret, and, consequently, boring 


and turning can be carried on simultaneously under all | 


conditions. Apart from its particular features this fine 
tool calls for no special description. 
be thrown in instantly. The open gear clutch is fric- 


tional, the back gear clutch positive. The feeds and 


The back gear can | 


| and is provided with a thrust pad above the crank disc toe 
| take the pressure against the tool. This is shown in 
| detail in Figs. 7 and 8, and isa feature worth noticing. This 
| drawing also shows the elliptical gear. The driving 
| spindle carries a broad driving pinion and a narrower 
elliptical pinion for the return. By this arrangement 
| the cut is made at constant speed, the elliptical pinion 
| only coming into gear for the return. The step cone is 
| mounted in a bracket at the back of the column. A good 
point is the addition of a Jarge hand wheel, by which the ma- 
| chine can be turned for adjusting the stroke, &c., a method 
which is far preferable to the usual practice of pulling the 
| belt. The table, besides having self-acting motions in two 
| directions and rotation, can also be inclined for slotting 
| taper work without interfering with any of its other 
| motions. An index is fitted for showing the degree of 
|indication. Fig. 5 shows the side elevation of this table. 
The drive is through two changes, giving six speeds in all. 
| Cut gears are used throughout. 
| A triple-geared self-acting lathe is also contributed by 
this firm. It represents a class of work to which Sharp, 
Stewart, and Co., Limited, have devoted a great deal of 
| attention, and is a fine specimen of the heavy machine 
tool maker’s work. The height of the centres is 27in., 
| the length of the bed 18ft., but provision is made for 
lengtheningit up to any desired amount; it admits 8ft. 2in. 
| between centres. The saddle carries two rests, one at 
the back simple, the other full compound, with swivelling 
table, &c. The face plate is keyed to an independent 
| spindle, and driven by a pinion on the cone spindle and 
internal gear. Provision is made for screw cutting, the 
leader being within the bed; a rack is used for sliding, 
and reversing gear is fitted to the feed shaft. The back 
centre can be set over for taper work, and can be racked 
along the bed. The automatic feeds for turning are taken 
through the lead screws and change wheels, but for cross 
| cutting an independent set of change wheels is employed, 
the guide screw not being used. The incutting feeds 
provided for are 8, 12, 18, and 24 per inch. 
A fine horizontal boring and drilling machine, suitable 
also for screw cutting and milling shown by this firm is 
illustrated above, Fig. 6. The diameter of the spindle is 




















Fig. 9—FLAT TURRET LATHE BY SMITH AND COVENTRY 


till the cutting edge is at the desired level, and thus no | gpeeds provided for are as follows :—Turning, speed 35ft. 


packing is required. The turret is so arranged that when 
clamped in position, the tool-holder or pocket nearest the 
head is at right angles to the lathe centres, and thus the tool 
is brought very close up to the chuck, see Fig. 4. The tool is 
supported underneath bya sort of projecting lip so that the 
overhang is exceedingly small. This turret is revolved by 
hand and fixed by a lever engaging notches in its side 
and a clamping serew. On the saddle, which, by the way, 
calls for no particular remark in other respects, there is 
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Fig. 8-ADJUSTING PAD FOR SLOTTING MACHINE 


also mounted a screwing head which is brought into 
position by cross-traversing the slide. It contains the 
screw-cutting dies, which can be adjusted by a lever and 
scale to take as large a cut as may be desired at a time. 


This head moves on a slide parallel to the centres and | wheels are used throughout. 


| circumferential per minute; screwing, 7ft. per minute ; 


the feeds of the turning turret, 12, 16, 23, 32, 44, and 62 
per inch ; of the boring capstan, 55,76, 107, 152, 213, and 
299 per inch. These feeds are entirely independent of 


| the lead screw, which is only used for screw-cutting. Cut 


3hin., the length of the bed 11ft. 4in. The machine will 
bore up to 24in. diameter, by 3ft. 6in. long. The feed of 
the spindle is obtained by a screw seen projecting from 
the back. The nut for moving it is keyed in the boss ofa 
spur wheel, which is driven by another wheel ona spindle 
revolved by worm gearing. The cone shown on this 

spindle is not keyed to 

it, but is driven from 











Fig. 10.-KEY-WAY CUTTING MACHINE 


The change from roughing 





the spindle by tooth 
wheels, and drives by 
a strap the counter- 
shaft below it. This 
is provided with gear 
for doubling the rate 
of feed instantane- 
ously. A second cone 
pulley on this shaft 
drives the table feed 
shaft near the ground. 
The table has self- 
acting motions longi- 
tudinally,transversely, 
and vertically, and 
can be moved along 
the bed, either by a 
rack or by a leader, 
for screw cutting. The 
spindle has six auto- 
matic feeds, viz., 24, 
36, 48, 57, 74, and 115 
revolutions per inch 
travel; the transverse 
slide on the table has 
automatic feeds for 
millingandsurfacingas 
follows :—tin., ;yin., ;3;in., ygin., fin, and lin. per minute. 





draws itself up for small screw cutting, but for heavy | to finishing feed, either turning ‘or boring, is made in- | The automatic feeds for the table being taken from the 


work it is clamped to the saddle and fed up by the lead | stantaneously. 


Hand set stops are provided in both 


pcrew. In the former case a spring returns it to position | directions. 


| lead screw and change wheels cover a very wide range. 
| It will be observed that all the operating handles are close 
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together, so that the workmen has them well under con. | 
trol. The engraving brings out clearly several points | 
which it is unnecessary to mention. 

There is no collection of machine tools at the Exhibi- | 





tion which displays more fully the characteristics which | diameter at one operation, a self-acting die-box for | 


of support. Different forms of tool boxes to suit the 
work in hand may be fitted. For finishing bolts and 
spindles, on which the machine is engaged at the Exhi- 
bition, the tools are—a turner reducing the bar to the 


| 
| with great rapidity. We are informed that 140 key-ways 
2} long by § wide by ,°; deep, have been cut in one hour 
and we see no reason to doubt the statement. ‘ 
| Another machine which tends towards simplification 


is a radial drilling and tapping machine, illustrated by 





have made British machines famous for their strength | screwing, an ending tool, and a cutting-off tool. The | Fig. 10, which leaves little to be said in the way of descrip- 


latter is fed up against 
the work by a rack and 








Fig. 11—RADIAL DRILLING AND TAPPING MACHINE 


and endurance the world over than this fine stand of 
Sharp, Stewart, and Co., Limited. 


SMITH AND COVENTRY. 


One of the machine tools which is attracting consider- 
able attention at the Exhibition is the bevel gear planing 
machine lately introduced by Smith and Coventry, and | 
described in detail, with drawings, in our issue of August 
24th, 1900. This machine was exhibited at Paris, and was 
very highly considered by the judges. Our description 
showed an improved form to that sent to Paris, and 
in the Glasgow machine one or two further modifica- 
tions have been effected. The principal improvement is 
the provision of a separate wheel for dividing or index- 
ing from that used for rotating the blank. The neces- | 
sity for this is open to question—a little sentimental, 
perhaps—but to meet the views of some purchasers of 
the machine it has been effected in a very simple 
manner. Furthermore, to facilitate the use of the 
machine—or, rather, to avoid an occasional difficulty— 
a curved slot is provided in place of the fixed pin in 
the rocking arm. This permits of such adjustment 
being made that a dead centre need never occur. 
These observations will appeal to those who have 
studied the machine closely or who have it in use; to those 
who are not well acquainted with it we fear they will 
be scarcely comprehensible. We are glad to hear that | 
this tool is meeting with considerable success. 

We have another machine on this stand which is to 
be regarded to a certain extent as a challenge to Ameri- 
can makers. This is the flat-turret lathe illustrated in 
Fig. 9. Itis the first machine of this type made, and 
Smith and Coventry candidly admit that certain im- 
provements are to be made. These improvements are 
to be in the right direction—that is to say, they will, it 
is believed, further simplify and cheapen the machine. | 
It will be noticed that the lathe is of very simple con- | 
struction. It has a hollow spindle with a large opening | 
to allow stock to be drawn forward by hand, or to permit | 
of the insertion of such things as bolts through the | 
chuck from the back. The chuck is of simple descrip- | 
tion, worked by a lever, and is sufficiently adjustable to 
accommodate it to the irregularity of black bars. The 
headstock has friction back gear. The chief interest: | 
centres in the saddle and turret. In nearly all lathes 
of this sort there is a fixed rack on the bed, and a 
train of wheels concealed in an apron. Smith and 
Coventry have departed from this custom and have 
fastened the rack on the saddle, putting all the wheels, 
cross handle, &c., on the bed, thus reducing the 
weight of the saddle as a whole. The wheels are 
shown in the engraving, and at the Exhibition, but it 
is the intention to cover them. To draw the tools back | 
from the work.and revolve the turret automatically the | 
cross handle is used; to feed the tools forward the front | 
shaft drives a worm which can be lifted up into gear with 
a wheel in the train. This is shown clearly in the 
photograph. The stop bars for the travel of the saddle 
release this worm at the right moment and stop the 
feed. The length of stock is adjusted by a swinging arm 
pivoted on the front end of the saddle; it is shown hang- 
ing down in the engraving. The turret is of the flat 
type and the cutting-edge of the tools is within the point 


lever, shown. The die- 
box pulls the whole saddle 


tion. The machine will drill up to 8ft. Gin. radius, and 
will admit 1ft. 1lin. over the box bed, and 4ft. 2in, at 
either side, that is clear of the bed. It will drill a 2in, 
hole out of the solid, or bore a 4in. hole with bar and 





along, and opens automa- | cutter. The travel of the spindle is 15in. The feed is 
tically at the desired | effected by hand or power through a rack on the spindle 
point. Inverted vees are | sleeve. Three positive changes of power feed can be 
used on the bed because | given by a sliding feather in the usual way, and an 
itis found that the saddle | instantaneous reversing clutch for tapping is fitted. By 
slides easily on them, and | throwing this clutch half way the spindle is stopped. ~ 
this is important when} Besides those we illustrate, Smith and Coventry 
cutting with dies in this | exhibit several other tools. These include a powerful 
way. The stops used are | vertical milling and copying machine, similar to that 
of the well-known hook | exhibited by them at Paris and illustrated in Tux Enar- 
and notched bar form. | NEERof August 24th, 1900; a 5ft. radial drilling and tapping 
‘The bars are all clamped | machine with balanced spindle, the saddle of which 
in the bracket at the end, | closely resembles that of the smaller machine illustrated 
and act on the feed worm | above, it is, however, traversed by means of a rack 





| draw a suitable form of drift 
| the wheel or whatever it may be, and so cut the key- 


through the combination 


of levers shown. The 
position at which the 
rotation of the turret 


takes place can be ad- 
justed by merely turning 
« large knurled knob 
indistinctly seen on the 
front of the bed in the 
engraving. It does not 


the stops. 
lubrication is provided. 
Two speeds, or direct 


obtained in the usual way 
from the countershaft. 
This machine appears to 





of meeting the demand 
for a turret lathe, having 
the principal characteris- 
tics of the best modern 


practice, but at once 
ye; ‘more simple and _ less 
tea costly. 

We illustrate also 


Fig. 10—a rapid key-way 
cutting machine, shown 
The idea is simply to 


Coventry. 
through the boss of 


by Smith and 


way at one operation. The drift, it will be observed, is 
very long, and the cut increases until it reaches the 
desired depth at the extreme endof the bar. The cutting 
tools are pieces of steel some few inches long with several 
deep notches milled out of them. They are fixed in a 


involve any alteration of | 
A pump for | 


be a step in the direction | 


| instead of a screw; a well-proportioned universal cutter 
| grinding machine; and a small side planer with two 
| tables and one head. The stand is neatly arranged, and 
| the machines are all painted an effective grey tint. 
| Through a misunderstanding of the exhibition regulations, 
| Smith and Coventry did not provide their stand with over- 
| head gear and their tools are driven by electro motors 
| fastened to the ground. One of these is mounted on a 

special stand which appears incidentally to offer a very 
| convenient method of driving one or two tools from a 
motor in position where difficulties would be experienced 
in providing the usual countershafts. 


THOMAS SHANKS AND (CO, 


and reverse running, are | 


One of the most striking of the exhibits of machine 
tools in the Machinery Hall is that of Thomas Shanks 
and Co. ~The space occupied is large in comparison to 
that taken by most of the other manufacturing firms, and 
the tools shown are among the largest in the Exhibition. 
It is unnecessary to comment on their construction. The 
quality of the workmanship, and the excellence of the 
designs of tools made by this firm, are too widely known 
to require our commendation. We have selected for 
illustration the three largest machines on this stand. 
These are illustrated below and on the next pages. The en- 
graving on page v. shows a powerful self-contained vertical 
and horizontal planing machine. It has a base 12ft. Yin. 
long by 9ft. 14in. wide, and 12jin. deep. The extreme 
height is 14ft. din. It will plane horizontally a length of 
9ft., and vertically a height of 7ft. It is thus a fairly large 
machine, although it is classed by its makers as of 
‘* moderate size.’ The illustration, to a large extent, tells 
its own tale. The front of the bed is quite clear, which 
allows of the setting of work which would otherwise 
require the use of a very much larger machine. The 
double motion permits of the planing of faces at right 











Fig. 12—RADIAL DRILLING MACHIN 


channel in the cutter bar. Only the extreme tops of the 
teeth are ground. The bar i8 clamped to a rack, which 
is pulled through the machine by powerful gearing. The 
wheels to be operated on are pushed one at a time on to 


required, the bush is simply inclined a little upwards, 
special provision being made for the purpose. It 
will be readily understood that this machine works 








E, BY THOMAS SHANKS AND CO 


‘ angles to each other, while an in-cutting slide with two 
bars of different lengths fitted with interchangeable steel 
| relief boxes provide for work which would otherwise 
be inaccessible. This slide box, it should be observed, 


| a suitable size of excentric bush. If a taper key-way is | has a serrated face, which, meshing with similar serrations 


| on the tool bars, provides a means of holding the latter very 
' securely, The main saddle is guided by two horizontal 
slides, the lower of which is sufficiently raised to allow 
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THOMAS SHANKS AND CO., JOHNSIONE, ENGINEERS 
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work of moderate depth to pass underneath it, and the 
vertical saddle is made of such a Jength that the tool can | 
be brought down close to the base. The planin 
motion is effected by two horizontal screws, the slotting 
motion is by one vertical screw. Full reversing motion for | 
shifting the belt for quick return is provided. The ratic | 
of speeds is from 2} to three to one. Automatic feed is pro- | 
vided for both these motions, and also for the in-cutting 
slide, but no broad feed is included, as it is claimed that | 
the workman can put this on by hand to any practicable | 
amount. 

Another fine tool which figures on this stand is the 
slotting machine shown on page vi. It bears a consider- 
able resemblance to that made by Sharp, Stewart, and Co., 
and already described, having a somewhat similar thrust 
pad and a-quick return motion of the same kind, giving a 
ratio of two to one. The stroke of the machine exhibited 
is 2lin., but two larger and four smaller sizes are made. 
The height of the column is 9ft. 6}in.,and the length of 
its base nearly 9ft. The diameter of the table is 50Qin. 
The mechanism of the machine is pretty clearly shown 
by the engraving, but attention may be called to the 
position of the operating handles, all to one side, and to 
the fact that,variable elliptical feed has been substituted | 
for the usual cam feed. The table has self-acting motion 
transversely and longitudinally, the latter commanded 
by two screws, and also rotary motion by worm and 
wheel. 

The circular table is provided with a water trough. This 


4 


g 


machine has been designed for the execution of very | 


accurate work, and the length of bearings and their width 
give every promise of such being attained. 

We illustrate also, Fig. 12, page iv., a radial drilling ma- 
chine with 3in. spindle, and a maximum radius of 7ft. The 
greatest height of the spindle from the base plate is also 7ft., 
and the vertical adjustment of the arm is 2ft. 9in. The base 
plate is 11ft. long by 8}ft. wide. The arm is raised by a 
tubular screw, through the centre of which passes the 
driving shaft. This shaft is driven by bevel gear and 
two purchases of spur gear; the drilling spindle can 
be stopped, started, and reversed with either purchase in 
& few seconds, which gives it advantages for tapping 
holes and driving studs. The spindle can also, of course, 
be disengaged, and raised or lowered by hand. The arm 
can be swung round by ratchet and worm, or freely by 


| holding, adjusting, and moving the tools; on the other 


\\ 
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hand. 


The gearing and general appearance of the 
machine are shown well by the engraving. 

A machine to which Thos. Shanks and Co. are inviting 
particular attention is a grindstone fitted with refine- 


ments for grinding tools at correct angles,andsoon. The 

stone is run at high velocity, and the discs extend to | 
within 5in. or 6in. of the edge, that is, allowing only the | 
part which it is intended shall be worn away to project. 

The wheel is mounted in a large cast iron box, which | 
stands in a cast iron tray. It has two large pockets in | 
which the abraded material collects, and from which it is | 
removed through mud holes. The town water supply is | 


| intended to be used, and it impinges on the stone from | 


below. In cases where this is impracticable a water tank | 
can be stood upon a flat-topped hood, which covers the | 
stone. Both sides of the stone are to be used, but the 
out-running side only is provided with slides, &c., for 


side a rest for hand grinding is fitted. Provision is made 
for the use of a truing diamond, with which the stone can 
be rapidly corrected. It is the intention that this should 
be used three times a day. The stone is, approximately, 
36in. diameter. 

Some very interesting lathes, which we should have 
illustrated had we more space at our disposal, are also to 
be seen here. Two of these are called apprentice lathes, 
and represent a series which this firm is now constructing. 
| Of these some are plain, and the others are vertical 
turret lathes. Both types are represented. For a 
description we cannot do better than quote that given 
| officially by the makers :— 

Any lathe is eonsidered good enough for an apprentice 
| turner, and the result is that the work they turn out costs 

as much for actual wages as if done by a journeyman, 

whilst the quality is much below the average. This fact, 
| borne out by our own experience, has led us to make four 
| types of lathes, which we have called the apprentice 
|lathe. The feed motion is obtained from a guide screw. 
| There are no change wheels or details for screw cutting, 
|it being considered that after two or three years the 
| apprentice can then be put permanently to a complete 
slide and screw-cutting lathe, and the apprentice lathe is 
| therefore confined to face-plate work, mandril work, and 
| short sliding work, all having the common feature—for 

strength—of casting the headstock and a short bed 











together, each lathe independent in its strains, so that 
one lathe may be roughing and its neighbour finishing 
without injury, which cannot be the case with a lot of 
hand lathes on a long bed. A further feature of the 
apprentice lathe is that the sliding and surfacing are not 
only self-acting in four useful and comprehensive grades, 
but they are engaged and disengaged instantly, leaving 
the hand motion at once in position. Many points of 
special value for apprentices may be noted. The V slides 
are substantial, and fitted with stop details. The swivel 
rest screw is clear of the loose head by the use of two 
small wrought iron pinions, and the rest set at any angle 
by one screw. The travelling stay requires no bushes 
and is universal. The loose head is very strong, is bolted 
from the top, has cross adjustment for taper, and the 
spindle is specially supported at the back. The driving 
headstock is of two classes, one with hollow mandril and 
simple double-purchase gear, and the other for the large 
sizes as complete as possible, with very large cones and 
double gear of two purchases. This form is for mandril 
and face-plate work of the largest diameter which will 
clear the saddle or the bed for face-plate work. 

Another type is for rod and stud work, chamfering nuts 
and bolt heads and general work, and has the headstock 
and bed cast together. The steel mandril is fitted in gun- 
metal bearings with caps, with an annular tail pin of 
special detail. Itis driven by three-speed cone and double 
purchase of machine-cut single gear. The slide bed is 
fitted with a strong saddle, with hand traverse, guide 
screw, and disengaging nut—not screw cutting—with four 
speeds of sliding traverse ; internal surfacing slide with 
bottom swivel rest, and short slide for cone work, upon 
which is mounted a steel revolving multiple tool-holder 
with circular adjustment to bring each tool to the exact 
centre, where it can then be made perfectly rigid. The 
smallest size is surfacing by hand, but the others have 
four speeds of surfacing self-acting. The loose headstock 
is special for travelling stay work, and has a cross adjust- 
ment for taper work. The hollow mandril is fitted with 
a concentric chuck to grip any diameter to size, specially 
good for the inside of bolts, and chamfering and cutting 
down the head. Large bolts can be dealt with between 
centres, and driven by the chuck. 

These lathes are of simple but very sturdy design, 
and being free from all complications, appear to be 
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particularly well adapted for apprentices’ us2, or for 
a good deal of the one-machine one-operation class of 
work. 

JOHN HOLROYD, AND CO., LIMITED. 


The Liebert screw milling machine has almost passed 
the stage when it is to be regarded as a novelty, but it 
has not been before the public long, and doubtless many 





have foun] particular favour for the production of 
armou: plate screws. The principle is as simple as 
could be desired. It consists in giving the bar to be 
screwed a motion of rotation and a forward translation 
equal to the pitch of the desired screw, at the same time 
allowing a milling cutter of the desired shape to produce 
the particular form of screw thread desired, and inclined 
at the proper angle to suit the pitch to operate on it. 

The larger machine is 

illustrated on the next 








Fig. 13-SCREW MILLING MACHINE 


people will see it in operation for the first time at the 
Glasgow Exhibition. It is made by John Holroyd and 


Co., Limited, Milnrow, in three sizes, all of which are | 


The | 
latter is an entirely new machine, but the former, like | 


shown. We illustrate the largest and the smallest. 


No. 2, is already at work in several places, and seems to 





page. This type con- 
sists of a long bed having 
a universal cutter head- 
stock at one end, and 
what is virtually a hollow 
spindle lathe headstock 
at the other. Through 
the latter passes a hollow 
bar, supported on asliding 
rest at its forward end, 
and provided with a four- 
jiw chuck. An external 
keywayiscutinitthrough- 
out its entire length, by 
which it is driven. The 
hollow spindle, as we have 
called it, is rotated by a 
worm and worm wheel, 
and drives a set of change 
gears, which cause the 
sliding rest to travel along 
the bed at the prescribed 
rate. The work is held 
by the four-jaw chuck and 
rests in a V groove, in 
which it is firmly held by 
a steel bar depressed by 
an excentric gear. This 
holds it down sufficiently 
firmly to prevent shake 
or vibration, but permits 
it to rotate and advance. 
The milling cutter is seen 
in the illustration, raised 
some distance above the 

- work, and has _ unfor- 
tunately somewhat the appearance as if it were 
attacking the excentric clamp. It is mounted on a 
hardened steel spindle running in hardened steel adjust- 
able conical bearings, and is driven by spur gear from a 
two-speed cone of 12in. and Yin. diameter for a 3}in. belt. 
The headstock is vertically adjustable on an angle bracket, 





which in its turn swivels round a centre, and is adjustable 
in a direction at right angles to the bed. By this means 
the cutter can be set at any angle up to 28 deg. with the 
axis of the work being cut, and at the same time it can 
be fed down so that the cutter may engage with the work, 
The thread is cut to the full depth at one operation. 
When square threads or a large angle are to be cut it is 
found necessary to use an ordinary tool to clean the 
corners up. A slide rest is fitted under the milling 
cutter for this purpose, and the tool mounted in it 
operates ‘eneaadiile after the mill, the work, of course, 
being fed past it, instead of along the work as in an 
ordinary screw-cutting lathe. 

This machine is suitable for milling any shaped thread, 
right or left hand, and single or multiple, between the 
limits of lin. and 2}in. diameter, and also the threads of 
worms and screws not exceeding Sin. diameter by 4ft. 
long. The pitch may be varied from jin. to 2in. The 
chuck shaft, as we may call it, is, as we have already 
mentioned, tubular. It has a hole 2,in. diameter, and 
bars up to 24in. diameter enter it. It is thus possible to 
screw up to unlimited lengths by machining the four feet 
provided by the travel of the sliding head, then clamping 
the work down securely, loosening the clutch, running the 
head back and taking a new grip. For square thread a 
special patent stamped steel milling tool is used. It 
consists of a thinnish steel disc, which is locally pressed 
out sideways alternately to right and left near the edge, 
and then ground to the true section. The set on a cir- 
cular saw will give roughly the idea. These cutters are, 
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more cheaply produced than cutters of the ordinary kind, 
and they appear to be stiff enough to give quite satis- 
factory results. Cutters of this type are suitable, it is 
scarcely necessary to observe, for other work than milling 
screws. They are made in size between 2}in. diameter 
and 6in. and from in. to jin. wide. The No. 2 screw 
milling machine is practically the same as this large 
machine, only modified to suit its dimensions. It takes 
bars of a maximum finished diameter of 1jin. and a 
minimum of jin., or worms not exceeding 2}in. diameter 
by 26in. long. Pitches from two to ten threads per inch 
may be cut on it. We illustrate also, Fig. 13, the smallest 
machine made on this principle. It will be readily under- 
stood without explanation. It consists of a vertical milling 
machine with a special rest mounted on the table. _ It is 
claimed that these milled screws are made more rapidly and 
with greater accuracy than lathe-turned screws. There 
seem to be good grounds for the former contention at any 
rate; but we have not had an opportunity of testing care- 
fully the accuracy of the threads cut. For the purposes of 
their own lead screws the company rough them down in 
the screw miller and finish them onalathe. This sounds 
a practicable plan, and we see no reason to doubt that 
accurate screws could be cut rapidly by this method. One 
of the uses to which this machine has been largely put is 
the production of armour-plate screws, a direction in 
which it appears to have been remarkably successful. 
The makers have kindly supplied us with the above table, 
giving the times required to mill a length of 12in., which 








will be found interesting. 
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A small two spindle sensitive drilling machine is also 
shown on this stand. The spindles—each tin. diameter— 
are 10}in. apart, the right-hand spindle being 3in. in 


Two planing machines, one of the ordinary type, to plane 
6ft. long by 2ft. 6in. wide, with one tool-box, and the other, a 


| side planer to plane 30in. long by 12in. wide, are also shown. 


advance of the other, the distance from the face of the | 
| having been regarded with some suspicion for many 


pillar to the nearer spindle being 5in. The maximum 
distance from nose to table is 10}in. and the feed by rack 
2in. 
belt from a three-speed cone at the back of the standard. 
An automatic feed at the rate of 200, 332, and 550 revolu- 
tions per inch travel can be given. The drill is fitted with 
automatic stops and quick return by springs. 


HULSE AND CO, 


No attempt is made by Hulse and Co. to make a repre- 
sentative exhibit of the class of work with which their 
name is so closely and honourably associated. 
content to show merely some of the smaller tools they 
make. Indeed, it would have been difficult, if not impos- 
sible, for them to exhibit any of their largest machines. 
Those that they do show are worth attention. 
mention particularly the vertical milling machine illus- 
trated in Fig. 15. This machine has been made now for 


many years, and on account of its stiffness and 
rigidity, has always found favour. Its feature is 


the hollow square slide, movable vertically through 


guides in the body of the machine, and containing | 
accurately ground into hardened 


the main spindle, which is thus rigidly supported against 
the side pressure on the tool. The slide can Le locked 


| years. 
The spindles are driven independently direct by | 


| 


They are | 


| cutting resistance. 
We might | 


These latter machines have come into favour of late after 


We are informed by the makers that Mr. W. W. 
Hulse took out the patent for this machine as long ago 
as 1865. Hulse and Co. show also a vertical drilling ma- 
chine with a table mounted ona long sleeve, so that it can 
be rotated round the column and fixed in any position 


| relative to it; a useful combined milling cutter and twist 
| drill grinding machine, and a couple of lathes. 


One of 
these is described as an improved double-geared screw- 
cutting lathe with independent 


bolts, and will admit between centres a length of lft. 6in. 
The saddle can be moved by a rack or a screw, the latter 
in the bed, and simple form cf stops for sliding and 
traversing are fitted. 


P. AND W MacLELLAN, LIMITED. 


Besides several of Mr. Samuelson’s clever little power 
hammers, a description of which, if it were needed, is 
scarcely within the scope of the present supplement, 
P. and W. MacLellan, Limited, show a special lathe for 
turning buffers. This takes roughly the form of a heavy 
hollow spindle lathe. It consists of a massive box bed, 
on one end of which is mounted the headstock, which is 





action for sliding and surfacing. 
The lead screw is placed inside 
the bed under one of the shears, 
where it is well protected, and 
is more nearly in the line of 
This advan- 
tage appears to be counter- 
balanced to a certain extent by 
the inaccessibility of the screw ; 
but it must be admitted that 
except for cleaning it should 
rarely demand attention. The 
spindle is of hardened steel 
conical This 


steel bearings. 








Fig. 14-OPEN SPINDLE TURRET LATHE BY 


at any desired level, or driven downwards when a vertical 
feed is required, as when the machine is used for drill- 
ing. A weight suspended in the column counterbalances 
this slide. The feed mechanism, both for the spindle 
and for the table, is shown clearly in the engraving. 





| design. 








HULSE AND CO. 


is rather an unusual practice in a lathe of this size, 
Tin. centres, at the present day, the parallel bronze 
bearing having almost entirely replaced the conical 
The other lathe shown by Hulse and Co., 


| Limited, we illustrate Fig. 14. It is a simple form of open- 


A small pump is fitted for supplying lubricant to the | 


cutting edge. 


spindle turret lathe, with screwing device mounted on 
the saddle. The lathe will take stock for turning lin. 








Fig. 15—VERTICAL MILLING MACHINE BY HULSE AND CO. 


free t> swing horizontally about a large fixed tiunnion. 
The spindle is driven by powerful bevel gearing ; its front 
bearing is movable longitudinally, sliding on the sw'ng- 
ng plate which supports it. This plate has a toothed 
quadrant driven by a pinion, so that the buffer fixed by 
its shell in the chuck is swung in an are in}front of the 
fixed tool, and is thus given a curved face. By adjusting 
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the position of the work from the fixed centre, about 
which it swings, the radius may be varied from 86in. to 
54in, The edge of the buffer is machined at the same 
time as its face by a tool mounted in a rest fixed perma- 
nently to the swinging plate. Straight-faced buffers can 
also be machined by locking the head and using the tool 
slide. In order to economise time an instantaneous 
change gear is fitted, so that after part of the buffer face has 
been machined the speed may be increased to complete 
the remainder. The spindle is bored out 8in. to suit the 
buffer shells, which are centred and chucked by two sets 
of screws. A cross handle at the end of the bed provides 
means for swinging the head to its limit to one side or 
the other, so that the work may be very readily chucked. 


ALFRED HERBERT, LIMITED. 
It would be impossible, as it is unnecessary, to describe 





im detail the numerous machines whichfigure on the 





stand of Alfred Herbert, Limited. Most of them are 
already very well known, for there is no company in this 
country which has devoted so much atiention to the 
development of the modern machine tool as this Coventry 
firm, and there are very few works of importance where 
its machines are not known, and, we might add, respected. 
The company has done more than any other to pro- 
duce full automatic machine tools in Great Britain. 
We have already on previous occasions, and notably in a 
supplement devoted to machine tools which appeared in 
November, 1899, described machines made by it, and 
as drawings have accompanied many of our articles our 
readers should be well acquainted not only with the 
appearance but the general details of its work. In the 
present instance we have again to thank the company for 
affording us the opportunity of giving very full particulars 
of a remarkable tool, a courtesy which our readers, with 
ourselves, will not be slow to appreciate. 

We have taken for special illustration and description one 
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Swain 


of the most striking tools shown in operation at the 
Exhibition. It is the No. 4 hexagon turret lathe, of 
which a full description with drawings will be found below, 
and of which a general view is given on page viii. With 
regard to the drawings it is necessary to remark, as we 
have done on former occasions, that outlines and sections 
are mixed up in a way, at Herbert’s, which is a little con- 
fusing. Our illustrations have been made from actual 
working drawings, and it has been impossible to avoid 
this peculiarity, but we have endeavoured as faras possible 
to give especial prominence to the more important 
features. The machine has been specially designed for 
dealing with turned and bored work from the bar. It 
will admit bars up to 3}in. diameter, and will also 
produce bolts, studs, &c., of larger size from forgings. 
The headstock has a cone pulley 21lin. diameter for a 4in. 
belt, and is provided with two sets of double gearing 
thrown in by friction clutches—see page xi. The spindle 
has eighteen speeds, Six graduated speeds can be 
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obtained at any time without shifting the belt upon the 
cone pulley. The spindle is bored 33in. diameter, and | 
has a chuck on each end, the main chuck being bolted to | 
a large flange forged solid with the spindle. 
The feed gear provides four instantaneous changes | 
of feed and reverse, and means for rapid traverse of 
the saddle are also provided. The feed-box is illustrated 
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shown above. It is also quite independent of the feed gear, | lever X to gear with either N or O, two wheels cut on a 
though it passes through the feed-box, and is driven by | sleeve, part of which is formed into a worm gearing with 
gear outside the head at a constant ratio. Different lead | the wheel P. This worm wheel P carries a pinion Q, 
screws are slid on to it for different pitches. It is used | driving a wheel R, to whose spindle is keyed the rack 
always in conjunction with the screwing dies mounted in | pinion 8. It will be seen then that very ample 
the turret, and seen in the engraving. control of the saddle is provided. To sum up :— We have 

We come now to the saddle. The position of the two | first four changes and a reverse of the feed shaft in the 


on page ix. The feed is derived from the pulley A, driven | shafts is shown again in the drawing above. Taking firstthe 
by belt from the spindle. A is mounted on a short shaft | power traverse shaft, it has keyed to it a pinion of twenty 
carrying four wheels with 24, 28, 33, and 54 teeth respec- | teeth, gearing withatwin pinion above it of thirty-twoteeth. 
tively—see drawing. These are all loose on the shaft; | The latter is mounted on the feed shaft, which it can 
but a sliding feather C, actuated by the handle D, a | drive either direct or reverse by the friction clutch and 
quadrant keyed to it, and a sliding ram E puts any one | bevel train shown. This clutch is actuated by the long 
of them in gear, or leaves them all out, as in the case | horizontal lever K by means of quadrant and rack. It 
shown in the drawing. These wheels drive a short | also serves the same purpose when the feed shaft is used 
countershaft, to which are keyed five wheels, of 54, 50, | direct. Thus the feed and the power traverse can both 
45, 24, and 24 teeth. The last of these drives a sleeve | be reversed or stopped entirely by the movement of a 
and bevel pinion, the first member of a mitre reversing | lever on the saddle. It is scarcely necessary to observe 
train mounted on the feed shaft. Thisis clearly shown inthe | that the feed and power traverse shafts must not be 
drawing. Thus the four instantaneous changes of feed | run at the same time. In both cases the rack which is 
and reverse are given. The power traverse shaft is | seen in the engraving is used. We now proceed to con- 
totally independent of the feed gear, and is driven by the | sider the system of wheels which connects the feed shaft 
pulley B, which is driven indirectly from the overhead | with this rack. On the feed shaft there are keyed two 
gear. It is used for traversing the saddle quickly, or for | wheels L and M—see plan also—one with eighteen and 
high-speed drilling or boring. The leader spindle is also | the other with twenty-five teeth, which can be slid by the 

















feed box, with two changes and a reverse in the saddle; 
secondly, a power traverse shaft with two speeds and 
reverse on the saddle. These feeds ure so proportioned 
as to be suitable for the fine cuts required for heavy 
reductions or for drilling from the solid, up to the quick 
traverses necessary for boring and rough-turning forgings. 
The feed motion, quick-power motion, and chasing 
arrangement are automatically interlocked, preventing 
the possibility of breakage through two motions being 
accidentally engaged at once. The chasing and screw- 
cutting arrangement is independent. It is used for the 
purpose of guiding the die, securing accuracy of pitch, and 
dispensing with great skill on the part of the attendant. 
The hand traverse is effected by a large wheel in front 
of the apron. On its spindle tl.e pinion and worm wheel 
P and Qare keyed. It can, of course, only be used when 
the power feed is out. It would be difficult with the 
space at our disposal to make the release gears clear, 
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Those who have read our former description of a No. 6 
Hexagon lathe, by the same makers, will know pretty well 
the lines on which it works. Suffice it to say here, that 
the worm which drives P, with the two wheels which | 
form an integral part of it, are mounted in a box capable of 
oscillation upon the feed shaft. ‘T'o put in the self-acting 
motion the box is raised, bringing the worm up into gear | 
with the wheel P; to put it out the box and worm are 
dropped. This can be done by hand, or automatically by 
the stops, which now require attention. It only remains 
to remark with regard to the saddle, that the lead nut 
is a half nut mounted at the left-hand end of the apron, 
and moved sideways by a lever immediately over it. 
Several nuts are supplied, each of which is cut at each 
end to two different pitches to suit a range of leaders. 
In this machine the hexagon bar form of stops has been 
adopted in place of the notched bars. Automatic stops 
are employed for sliding only, all cross cutting being | 
effected by special tool-boxes, to be described later. The | 
position of the stop bar is well shown by the engraving. 
From one point of view the position of this bar, so far 
from the centre line of the work, does not seem as good 
as the old form, where the pull was much nearer the line 
of resistance. However, we are informed by the makers 
that no trouble is experienced on this score, and that 
there are counter-balancing advantages in the matter 
of accessibility and ease of adjustment. It is operated in 
a very simple manner. A shaft terminating at the open 
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Figs. 16 and 17—WHIRLERS 


end of the lathe, in a bevel wheel, is rotated by a sliding 
bevel wheel, which is caused to revolve by the rotation of 
the turret. This motion is transmitted tothe stop bar by 
a shaft and wheels contained in the casing at the end of | 
the bed. The actuating mechanism is better shown in | 
the drawing of the turret, to which we now turn. 
Our general illustration gives, unfortunately, a poor 
idea of the solidity and apparent mass and ponderousness 
of this turret. It is, we believe, the largest thing that 
has been attempted in this form. From face to face of 
the turret itself is over 20in., and it is 16in. from the top 
of the shears to its summit. Upon it are mounted six 
tool-boxes, all more or less large things, which give a 
very heavy appearance to the whole. Butas the makers, | 
in getting out this fine lathe, have worked with the 
object of making it as easy to handle as a much lighter | 
machine, special provision has been made for taking the 
weight of this turret. It can, as a matter of fact, be | 
revolved without effort with one hand. It is shown 


with the saddle in the annexed drawing. It is} 
provided with a large spigot A, Sin. diameter by 
din. deep, carefully fitted into a corresponding 
socket. Through the centre of it there rises a shaft | 


B, provided with two ball races C and D, which enclose | 








Flevation 


BACK SHAFT OF 


between them a ring fashioned on A. The shaft B | pinion and idler, turns this wheel, thus raising the screw 


is screwed for part of its length, and a spur wheel 
is keyed to it. A lever E, plan, by means of a 


and lifting the turret from the face F. 
entirely supported between the two ball bearings, and can 





It is then 
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\ [This Lever to be set ite ‘ 
| {| so that it just takes the weight of the Turret 
| | \when av extreme right-hand position 
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FOR No. 4 LATHE 


| be readily revolved. The same lever serves also to draw 


The 


it firmly down on to its seat before starting a cut. 


| turret is revolved and located by hand. The locating pin 
| is shown at H in the section, and the means of raising it 
| by the little lever K, with pinion and rack, is made clear 


by the plan. The mechanism for turning the stop bar is 
also shown in the section, where L is a wheel gearing with 
one fast to the spigot A, driving the bevel pair M and 
the stop spindle. 

It only remains now to describe the tool-boxes. We 
have taken for the purpose of illustration that used for 
turning tools. It is shown herewith. It is a large 
casting with a base plate C, by which it is bolted firmly 
to one of the faces of the turret. The tool A is fastened 
in a carrier D, which slides on a dovetail H. On the 
back of D a rack E is cut and meshes with a pinion 
F in astout vertical spindle, to which is keyed at its upper 
end a spur wheel with twenty-three teeth. A horizontal 
shaft L, to which is keyed a small hand wheel, is screwed 
with a square thread for part of its length, and for the 
remainder is turned into a cylindrical rack K, which gears 
with the spur wheel on the vertical spindle. As this 
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shaft is serewed in through a long nut, the rack part of 
it rotates the vertical spindle, which in turn feeds forward 
the tool. The adjustment for cut is made by the knurled 
nut N, which moves a rod fixed centrally in the screw 
shaft, the end of which butts against the fixed block M. 
A back steady is shown at B. It consists of two similar 


pieces of steel, whose position is fixed by a yoke com- 
manded by twoscrews. The cutting off tool-box is shown 











quired for this work was, on the occasion of our visit, eight 
minutes. The pieces thus formed are then put into a 
trough above the headstock of the second machine, and 
are then taken charge of by the machine and reduced to 
the finished form shown in Fig. 17. The magazine 
attachment is a detail to be regarded as quite separate 
from the lathe. It can be fitted or withdrawn at will 
without in any way affecting the value of the lathe for 
other work. It consists of 
a V-shaped trough, which 
extends in the line of the 
lathe over the headstock; a 
device for feeding the arti- 
cles to be machined along 
this trough; a cradle for 
receiving them one at a 
time, and for carrying them 
down into position in front 
of the chuck, and there at 
the proper moment releasing 
them. In the particular case 
of these whirlers a_ little 
cradle is placed under each 
in such a manner as to keep 
it horizontal as it lies in the 
trough. A bar with loose 
lugs, which engage the pieces 
when moved in one direction, 
but ride over them when 
moved in the opposite direc- 
tion, is given a to-and-fro 
motion by a lever seen in the 
engraving, and actuated by 
a hump on the edge of the 
cam drum at one point in 
its periphery. This action 
pushes one piece at a time 
into a half-tube or cradle 
mounted in a sliding piece, 
which is caused to descend 
at the desired moment by a 
cam. In its descent a spring 
is set which gives the half- 
tube a tendency to rotate, 
but which is withstood by a 
catch. A free plunger pro- 
jects from the forward end 
of the half-tube, its inner 
end resting against the piece 
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Fig. 18~PLAN OF 


well in the engraving, page viii.; it differs somewhat from 
that just described in that it carries two tools, and that a 
stop for both directions is provided. For screwing purposes 
a self-opening die head, with four chasers, suitable for 
work up to 23in. Whitworth is fitted. A pump mounted 
at the back of the lathe supplies lubricant. We give also 
Fig. 18, a plan view of the turret and saddle, which show 
the arrangement of the tool-boxes. 


No. 4 TURRET WITH TOOL BOXES 


of work. At the moment 
the cradle is lowered oppo- 
site the chuck the latter 
opens, dropping the previous piece, the turret then 
approaches, and, pressing on the plunger, pushes 
the piece of work into the chuck, which imme- 
diately closes at the same instant, releasing the 
catch and allowing the cradle to turn over. The slide is 
then free to rise against, and the turret begins work on 
the exposed part of the piece. The whole operation of 
automatically chucking and machining the item illustrated 
in Fig. 17 takes but little 
over six minutes at the 
Exhibition. 








Fig. 19—AUTOMATIC LATHE, WITH_ MAGAZINE 





The No. 2 automatic 
| screw machine, referred 
to above as doing the first 
operation on studs, is a 


perfectly new design 
specially adapted for 
making engine studs. 


Instead of a revolving 
turret, it is provided 
with a cross slide, which 
carries a box tool and a 
die head. First, the 
former acts, reducing the 
bar to size, then the 
carriage retires and the 
cross slide moves rapidly 
across, bringing the dies 
in position. Itis claimed 
that no machine in exist- 
ence can turn out studs 
more quickly than this. 
The magazine is fitted to 
it for screwing the oppo- 
site ends when a sufficient 
number have been cut 
off. Of the other auto- 
matic machines shown 
we might mention a 
small screw machine, 
which is making buttons 
of the form and size 


O 


illustrated from brass 
hexagon bar at the rate 
of thirty-five seconds 
each. This involves a 
very novel equipment of 
tools, as the buttons have 








A number of full automatic machines are shown, but | to be turned and formed, the sides of the hexagon milled 
those which present features of most interest are two | and holes drilled, and the maker’s name rolled on the front 
fitted with magazine attachment as shown in Fig. 19. | withoutstoppingthe spindle. These little buttons are being 


One of these is completing engine studs, upon which the | given away as souvenirs. : 
and the No. 4 hexagon lathe, described above, a No. 6 


hexagon lathe, into which we went very fully in a special 


first operations are performed on a No. 2 automatic screw 
machine working from the bar. The other magazine 


Besides these smaller tools 


lathe is completing whirlers for cotton mill machinery. | supplement two years ago, is shown; and several] milling 
These are made on two machines. The first machine works | machines also figure on this stand. The composition of 
from the bar, and produces pieces of the size and form | the stand has been carefully worked out, and is in itself an 


shown in Fig. 16, page xi. 


At the Exhibition the time re- | object-lesson in the proper arrangement of machine tools 





JOHN HETHERINGTON AND SONS, 


A good display in a limited space is made by John 
Hetherington and Sons, Limited. For the greater part 
however, the machines they show are of established 
designs, and differ only from previous tools in minor 
points. One entirely new machine shown by them ig 
illustrated by Fig. 22. Itis a powerful milling and drilling 
machine, to which an attachment for profile work can be 
added when desired. It is made in three sizes, the No. 2 
size being shown. It has a steel spindle 4in. diameter 
the lower end of which is supported by a long steel slide 
having a vertical adjustment of 12in. The spindle 
revolves in long double-coned gun-metal bushes, with 
lock nuts and friction washers for taking up wear, 














Fig. 20—-LEVER FEED SAW 


The vertical slide can be adjusted by hand, or 
when the machine is used for drilling, fed down by 
power in a manner which is quite obvious from the 
engraving. The smaller machine has not this fitting. 
An adjustable cutter stay is also provided. The drive is 
taken from a four-step cone through a disengaging clutch 
and single or treble gear in the manner shown. Both 
tables are provided with 4 slots, and the circular table 
is removable. There are full self-acting motions in all 
directions, all independent of each other, and to each 
slide a carefully graduated steel scale is fitted. The 
lever shown in front of the machine in a convenient 
position reverses all the feeds. It should be noted that 
the various handles and levers for manipulating the 
machine are placed on the same side. A pump for 
supplying lubricant is fitted and all the gear wheels are 














Fig. 21I-SMALL POWER SAW 


machine cut. The profiling arrangements consist of a 
cut steel rack coupled to the longitudinal slide, a weight 
and an arm, and hard steel roller hinged to the upright, 
so that it may be swung out of the way when not 
required. All screws and shafts are of steel, and all 
working nuts of gun-metal. The following particulars 
as to dimensions amplify the above description :— 


Number of machine 2 


Diameter of steel spindle 4in. 
Traverse of spindle slide ... ... 12in. 
‘a table longitudinally ... 2°6ft. 
aie | er : 
Profiling arrangement, maximum movement of 0°5in. 
Size of square table ... ... ... 2° 3ft. 
Diameter of circular face table ... .. ... ... 2°6ft. 
Distance from square table face to under jib... 2°3ft. 
- », circular table to under jib... 1‘6ft. 
ee », Spindletoupright ... ... 2° 3ft. 
Speed arranged for cutters, diameter from 3in. to 9in, 


Diameter and length of spiral cutter we eee 4in, x Shin. 
Diameter of pulleys and speed of counter- (14 x 5}: 300 
shaft, inches ...  eciilals ea i Ep oe {98 x at : 240 

Floor space, feet ... ... 1. ... 10°6 x 7'6 
A substantial universal milling machine which is shown 
by this firm we also illustrate, page xiii. The point init to 
which particular attention may be directed is the sub- 
stance and width of the several slides. It cannot be 
repeated too frequently that the desideratum in a milling 
machine above all others is stiffness. It is not nearly 
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enough in a milling machine to provide ample strength. 
A great deal more than enough strength must be pro- 
vided. Absolute rigidity it is impossible to obtain, but 
generous proportions and weight—regarded as weight not 
as strength—have a steadying effect which reduces the 
tendency to vibrate, and thus saves both the machine 
and the tools and produces better work. Width of 
seatings is particularly desirable, so that overhang may 
be reduced to a minimum. This is a point which 
appears to be neglected in some milling machines, and 
it is no uncommon thing to find the top table three or 
more times as wide as the slide in which it works, the 
bracket at the same time being correspondingly narrow. 
In the machine before us this point has been carefully 
considered, as the engraving shows fairly well, but a few 
dimensions will make more evident. The width over 
the vees on the bracket is l4in. The swivel slide 
bears on a diameter of 18in., and is deep, so that the 
overhung parts may be stiff. Its maximum length 
in the slides is 80in., and the length of the working 
lower face of the table is 38in. The total travel of this 
table is 24in., so that it bas at either limit a matter of 22in. 
well supported, which should be sufficient to resist any 
tendency to bend. This machine is arranged for twenty- 
four changes of speed, and has eight feeds for each speed, 
with instantaneous reverse and stop motions. Micrometer 
scales are fitted on the slides for adjustment to ; py, of 
an inch, and it has the usual self-acting motions. A 
small point, but one worth noting, is the cupboard. 
Instead of fixing the shelves in the pedestal, as is the 
usual practice, they are fastened to the door, so that 
when it is open the shelves, and whatever they contain, 
are readily accessible. Itis unnecessary to say that the 
machine conforms in its working parts to the highest 
standards of present-day demands. 

Among the few metal saws shown in the Exhibition, | 
two are given prominence on this stand. Both of these we | 
illustrate. The first, shown in Fig. 21, page xii.,is intended | 
for the usual small work of an engineer's shop, for cutting | 
bar, bolts, angles, tees, &c. The saw is only 10in. 
diameter, and the maximum bar that can be cut is l}in. 
by 1}in. The manner of clamping the work and operating | 
the tool will be readily understood from the engraving. | 


A hard steel spindle running in gun-metal bearings is used. | 
The worm wheel is of gun-metal, the worm of steel, and | 
works in an oil bath. An adjustable stop for cutting off | 
lengths is fitted, and a small pump supplies lubricant to | 
the blade. The other saw is of quite a different pattern, 

but will be equally readily understood from Fig. 20. The 

saw blade is 22in. diameter, and it will cut bars up to 5in. 

by 5in. or channels and girders up to 12in. by 6in. The | 
worm wheel is of gun-metal, the worm of steel, and a | 
swinging oil trough provides for their ample lubrication. 
The feed is put on either by a hand wheel and screw or 
by weighting the lever 





MATHER AND PLATT. 


Among a variety of other things which we have already | 
briefly described, Mather and Platt show a magnetic 








| 
portable drilling machine which has some just pretensions 
| to novelty. Not only is the spindle driven electrically, 
| but the same current excites a magnet by which the drill 
| is attached to the piece on which it is to operate, or 
| more generally to any flat prepared iron surface. The 
| principle of attaching a machine magnetically is, of 
| course, far from new, but we are not aware that a whole 
| radial drilling machine has been constructed for that 
| application before. This is a fairly large tool, consisting 
| of a vertical cylindrical column 7ft. high by J2in. diameter, 
| crossing which at right angles is fitted in a bracket which 
can beraised or lowered by ascrew, acylindrical arm carrying 
at one end an electro-motor, and provided with a drilling 
| saddle which slides along the other and longer limb. The 
maximum radius of action is 42in. The saddle being 
circular permits of the spindle being moved in a vertical 
plane all round the radial arm. The radial arm can also 
be swung round its bracket in a vertical plane, so that 
with the full combination of movements the spindle can 
be inclined at any angle in any plane. All the adjusting 
clamps can be safely loosened together without fear of 
any part overbalancing. The spindle is direct-driven 
from the motor shaft, and the gear is proportioned to 
allow of a maximum diameter of 2}in. being drilled from 
the solid. In the case of heavy cuts it is considered 
advisable to use dogs in connection with the magnetic 
attachment to prevent creeping. The holding-down 
magnet exerts a maximum resistance of three tons. 

The holding-down magnet is enclosed in an enlarged 
base or foot, and current for it is taken from the 
same source as that driving the motor, the circuits being 
so connected that the act of starting the motor magnetises 
the holding-down coil and thus prevents accidents. The 
driving motor is of the two-pole enclosed type, capable of 
developing 2 horse-power at 800 revolutions ; it drives 
the spindle through spiral gear with a ratio of nine to one. 
Back gear of three to one is also fitted, so that the 
spindle can be run at 90 or 30 revolutions per minute from 


| the motor at full speed. For slower speeds the revolu- 

| tions of the motor are diminished. Power and hand feed 

| are provided, and a loop for raising is fixed to the column. 
The net weight of this useful machine is 30 cwt. 


CARRON COMPANY. 


The turning of screws with threads not a multiple of 
the threads of the leader is always attended with difficulty. 
To get over this the Carron Company have recently 
perfected devices which are shown fitted to two lathes at 
the Exhibition, and of which illustrations are given on the 
next page. The ecsential feature of this improvement 

| consists in a special arrangement whereby the rotation of 
the screw is stopped before the locking nut can be opened, 
| and the reverse motion closes the nut before the screw can 
be put in operation. The drawing of the apron, Fig. 23, 
shows part of the mechanism. Here Ais alever keyed to 














Fig. 22—VERTICAL MILLING AND DRILLING MACHINE, BY JOHN HETHERINGTON AND SON 
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a dise, part of which is provided with teeth working the | saddle along the bed. The shaft already mentioned and | 
nut cam B. It has also a single tooth which at a certain | marked K in the end view, enters a box by the headstock, | 
position engages a striking plate C. The latter rotates a | enclosing the mechanism shown in Fig. 25. It has on it | 

air of bevel wheels, of which the second ison a shaft ex- | a spiral pinion engaging a rack which slides one member | 
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| position. An alternating form of clutch is shown in Fig, 
26, in this case it is of the multiple tooth form. But the 
| sliding member has a separate piece A, which can be run 
in or out by rotating an excentric pin B with a screw. 
driver. Its projecting end prevents the two parts of the 
clutch engaging at any save one position, where a recess jg 
cut to receive it. It is used in the face plate lathe 
illustrated herewith, whilst the first form is shown on 
the other lathe illustrated. They are both of 8}in., centres 
|and self-acting throughout. In the former a range of 
feeds between 2 and 256 per inch is provided, and an 
instantaneous change of feed from two to one can be 
made. The quadrant or swing plate is pivoted from the 
| head instead of the screw, so that the intermediate wheel 
/ remains constant, and only one wheel need be changed 
for different feeds or pitches. The tool rest isa revolving 
block capable of taking four tools. The rest for the other 
lathe is very similar. A detail worth observing is the 





Fig. 24—CARRON DRILLING AND TAPPING MACHINE 


provision of a table indicating the standard pitches, with 
their respective wheels on the swing plate. When it is 
desired to cut a screw, the index line belonging to the 
desired pitch in this table is brought opposite a fixed 
pointer and the swing plate locked. The intermediate 
wheel then gears properly. This is a simple and effective 
plan. 

Ar. ..'_resting little machine for drilling and tapping, 
show.. Ly this firm, is illustrated by Fig. 24. The spindle 
sleeve is mounted between two bearings and carries two 
separate pulleys. It has a constant vertical travel of din, 
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Fig. 23—SADDLE FOR 8}jin. LATHE BY THE CARRON COMPANY 


tending along the front of the lathe. The striking plate , of a clutch on the lead screw. By rotating the shaft K, | 
C can be put instantly in or out of gear by the knob E, | this clutch is thrown in or out. The clutch is irregular, | 
as shown in a detail. The handle M is for sliding the | as shown in detail, so that it can engage only in one | 





given to it by the foot lever. The driving belt passes 
round the driving pulley in the base over a guide pulley, 
thence at right angles round one of the spindle pulleys, 
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= 
thence over another guide pulley and down to a pulley on | can be traversed to or from the flue. The spindles are been to reduce the play that must inevitably exist when 


the base of the machine, up again round the other spindle | adjustable, and provision is made for a free supply of | two parts are a free sliding fit. 


pulley and back to the driver. Thus the two pulleys on 
the spindle revolve in opposite directions. Between them 
is a clutch which enables either to be thrown in. Tappets 
on the feed rod throw this clutch automatically when 
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Figs. 25 and 26 


tapping, and reverse the spindle. The depth is adjusted 
by fixing the table further from or closer to the drill 
spindle. The machine is intended to drill and tap holes 
up to Jin. diameter. It is a well-finished and handy 
little tool. 


GEORGE RICHARDS AND CO., LIMITED. 


The smallness of the space allotted to George Richards 
and Co., Limited, has scarcely given them an opportunity 
of displaying their machine tools to advantage. We might 
ask, why their stand is separated from all the other 
machine tool exhibits and is placed, if we recollect rightly, 
close to a sweetmeat manufactory? The tools that they 
show are practically the same as those they exhibited at 
Paris, and have been so recently illustrated in these pages, 
that little need be said about them. They include a small 
side planer, a machine to the development of which the 
firm has devoted a good deal of attention; a slot drilling 
and cutting machine in which the spindle is driven direct 
by a belt; and a small boring mill, to the table of which 
we understand a live roller ring has been fitted with con- 
siderable success. 


VICTOR COATES AND CO., LIMITED. 


A machine tool which will be found interesting to 
boilermakers is a drilling machine designed by Victor 
Coates and Co. Limited, for drilling the flanges or Adam- 





| lubricant, so that they may be run at a high speed. We | 
understand that about an hour is required to drill a joint, 
| and it is claimed that it is done more accurately than by 
| the common method, the fact that the flue is held close 
to where the drills are to act, instead of by a more or less 
remote part, conducing to this end. It is certainly a 
compact machine, and the flues being held vertically, they 


















































LANG'S LATHE BED 


can be allowed to descend partly into a pit,so that shop 
space is economised. The spindles are designed so that 
the shortest flues used may be drilled. We understand 
that several of these machines are already at work with 
satisfactory results. 


JOHN LANG AND SONS. 


We have become so accustomed to a few well-known 
designs of lathe beds, and those designs have been so 











A double course has 
been taken to obtain this end. The proportion of width 
to length of the guiding part of the saddles has been 
reduced, and the vee edge has been replaced by flat 
sides. The change, and what it means, will be at once 


| apparent from the two sketches annexed, of which the 


first shows the usual form of bed and saddle, and the 
second the Lang design. It will be observed thatin the 
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ORDINARY LATHE BED 








latter the guiding faces are )) and C, and that the fit on 
the latter is adjusted by a long taper wedge shown in 
the plan. The back part of the saddle is perfectly free 
at G; it rests on the two surfaces A and B, and the back 
centre is guided by the one-sided vee marked K. Two 
plates, H and I, counteract any tendency of the saddle 
to lift. A rough experiment was made at the works 
to test the efficiency of this form of bed. A bar 
extending about 2ft. horizontally from the front of the 





Fig 27—LARGE SHELL TURNING LATHE, PLAN, BY JOHN LANG AND CO. 


son joints of Cornish and Lancashire boilers. The rivet 
holes through the three thicknesses which form the joint 
have, of course, to be drilled together. The edges of the 
flanges are previously turned, and the flanges are clamped 


together with the ring between them. In this position the | 
flue is dropped through a central ring in the machine, and | 


widely accepted, that few novelties could arrest our 
attention more than an entirely new development in this 
direction. Many people knew that John Lang and Sons 
were introducing a new bed, and they will be glad of the 
opportunity which the Exhibition affords of studying the 
design. The makers have had lathes made to the new 


the edges of the flanges are seized by adjustable jaws. | drawings at use in their works for many months, and 
The whole ring with the two parts of the flue held in this | they are so satisfied that it effects an important improve- 


manner vertically can be rotated to give the divisions 
for the number of holes required. There are four drilling 
spindles fixed vertical on two horizontal beams which 


ment, that they are taking steps to make all their lathe 
beds of this pattern for the future. The object they 
have had before them in introducing this design has 


lathe was bolted to the saddle. A rope was fixed at its 
extreme end and passed over a pulley. The saddle was 
then left free to slide, and it was found that whereas by 
attaching a suitable weight to the rope the saddle could 
be moved, a very much heavier weight had to be used if 
the experiment was repeated with an ordinary saddle, 
and there was an evident inclination to seize. An 
incidental advantage of this form of bed is also shown by 
the sketches. The position of the lead screw in a lathe 
is settled by certain considerations and by certain 
structural conditions. That it should be as near as 
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possible to the centre line of sliding motion is obvious, 
but if it is put between the shears it is almost im- 
possible to keep it clean and inconvenient to get 
at. It is, therefore, generally put outside, and the 
structural conditions to which we have referred neces- 
sitate its being a certain number of inches from the 
front of the shears. In the two sketches its relative 
position to the bed is the 
same, but it will be 
noticed that the distance 
F from the centre line of 
sliding is much less with 
the new bed tian the old. 
There is consequently less 
tendency to twist the 
saddle. Exception might 
be take— to the statement 
above that the lead screw 
should be as near as 
possible to the centre line 
of sliding. Its ideal 
position would be directly 
behind or directly beneath 
the cutting edge. This 
is a position, of course, 
incapable of realisation, 
because it would have to 
change with every dia- 
meter of work. The fact, 
however, would appear 
to reduce the importance 
of the position of the lead 
screw, but it gives the 
advantage to Lang’s bed, 
for in all probability the 
line of thrust resisting 
the travel of the saddle 
would more often fall 
near the centre line of 
sliding in this lathe than 
in the ordinary type, and 
there is on this account 
less tendency t> twist the 
saddle. The flat sides 
for guiding is an unques 
tionable improvement. 
It would, we think, be 
difficult to give thoroughly sound reasons for the adhe- 
rence to dovetail shears at the present day. Possibly 
fashion has something to do with it, and cost of manufac- 
ture a great deal. That the present is the easiest method 
of keeping the saddle down on the bed is open to doubt, 
and there are scores of other machines and heavy lathes 
which are made with square shears. 

John Lang and Sons show their new form of bed 
adapted to several lathes, but in none does it appear 


to greater advantage than in a heavy lathe for shell- 
turning, one of a number made for Sir William Arm.- | 
strong, Whitworth, and Co.’s new works at Scotswood, 
near Elswick. Two saddles are fitted on this lathe. 
They are both one-sided, and being right and left- 
handed, the tools can be brought almost together. The 
lathe is so arranged that the extension of the saddle in 





SCREW-CUTTING LATHE 


Fig. 28—8}in 


one passes the poppet head, and in the other it clears the 
loose headstock. Consequently the tools can be brought | 
very close to the face plate and the back centre respec- 
tively. The latter saddle is provided with a radius bar 


| for turning the ogival head. We give above two views of 


this lathe, which show clearly how kindly the Lang bed | 
lends itself to the duplex treatment. | 

We illustrate also, Fig. 28, a typical engineers’ sliding, | 
surfacing, and screw-cutting lathe exhibited by this firm. | 


We do not know that any special description is required, and 
we give it more to show a complete lathe provided with 
the new bed than for any other reason. It represents a 
good type of British lathe, and is the outcome of accumu- 
lated experience of what is required by the general 
engineer. The gear throughout, including the rack, is 
cut from the solid; the spindle is of hard crucible steel 
ground truly cylindrical, 
and runs in parallel gun- 
metal bearings, which are 
carefully bedded into the 
headstock casting, the 
fitted part being rectan- 
gular. The lead screw 
is tin. pitch. Itis gripped 
by a double nut, top and 
bottom, for screw cutting. 
The screw is reserved for 
chasing, sliding being 
effected by a rack. The 
self-acting traverse is put 
in by clamping the disc 
cn the handle to a spur 
wheel driven by a pinion 
from the back shaft. The 
rate of feed can be 
altered whilst running by 
simply shifting the lever 
in front of the headstock. 
The well-known method 
of the sliding feather, 
claimed to have origi- 
nated with this firm, is 
employed. The feeds are 
gyin., pyin., and #,;in. per 
revolution of the spindle. 
The pan shown fitted to 
this lathe is a special 
addition. The form of 
the guards on the head- 
gear is worth noticing. 
They cover the teeth on 
the sides as well as the 
top, and are as effective 
as the flanges or the 
much-talked-about lug on 
the bed in preventing the 
belt by any chance from entering the gear. 

From lack of space we are unable to conclude our 
description of John Lang and Sons’ interesting exhibit 
here, but in the current number of THE ENGINEER we 
illustrate and describe some more of their machines. Ken- 
dal and Gent and Loudon Brothers are in the same case, 
and we are also compelled to hold over descriptions of some 
British-made tools shown by Burton, Griffith, and Co., 
and Selig, Sonnenthal, and Co., till future issues. 
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! hithicties Whitehall 
26th June, 1901, 


Phe Secretary of State for 


India in Council is prepared to receive 
Fy from such persons as may be willing 


1 BRA ASS BOILER TUBES, 
2, COPPER PLATES 

The conditions of bam may be obtained on Wick 

the Director-General of Stores, India-office, hall 

i Tenders are to be delivered at that office by Two 

.m. on Tuesday, the 9th July, 1901, after which time 


elk pt will be received. 
~ 51 $ 
© PATENTS, DEON, AND Te TRADE MARKS ACTS, 


otice is Hereby Given that 
ly 


ROBERT fecren.. of de View, Royal - street. 
Gobrock, a ig tland, ad. and THOMAS HILL, of 


Rober tso narkshire, Scotland, have 
PrLIED for rehire 


E. ane BUR. 
Director- ene of Stores, 





to AMEND the Specification of 
905 of 1899, granted to them for “Im- 
poet io ‘Steam Ge merators or } corp 

f d ere set forth in the 


of the 
‘Tilustrated Official Journal (Patents) fesuod on the 10th June. 





rs mn or persons may give notice of opposition to the 
i aay pone: (on Form G) at the nt-office, 25, Southamp- 
ton-buildings,London, Cs within one calendar month from 
the date of the said Jou 
Cc. N. DALTON, 


Comptroller-General. 


che: amated Society of General 
KERS, a Bybee AND MACHINISTS. 

ne oe . AUSTIN GRAY 

n-street, Glasgow, 
RS for or on behalf 





ype is HEREBY = 
Welli 


and CO., of Blatic-cham' 

have NO AUTHORITY to BOLT IT OR 

of the ted Society of General gt - — . oo 
a 


Machinists. whose d office is 
reet, in the City - of Birmingham, or on behalf of the 
, Mr. William Frederick ton. Any person or 
persons who have given orders for advertisements are re- 
quested to communicate with me the undersigned. 


Dated 22nd June, 1901. 
ARTHUR 8. O'CONNOR. 
a Bennett’s-hill, Birmingham. 2263 








unicipal Technical School, 
LEICESTER. 


“ay poco an INSTRUCTOR in Engineering 
evening classes. Salary £150 per annum. 


ALFRED T. NEWBY, 
Secretary. 


WANTED, in 
Subjects. Day an 
at to 


7 Committee of the Municipal 


one of Techn nology, iter, to be opened in 
ook invite PLICATIONS from gentlemen 
qu etlited to tak the POSITION of HEAD of the PHYSICS 
and ELECTRICAL ENGINEERING DEPARTMENT. 
Stipend £500 per annu 
The gentleman ap) inted will have the title of Professor and 
rank as a Member of the Board of Studies. 
He will pare the ceueanee of an efficien t staff. 
candidates, in addition to satisfactory theoretical 
“attainments, must have an efficient training and experi- 
ence in some ieaportant branch of practical electrical engi- 





Applications, with copies of a limited number of recent testi- 
‘ponlals. should be addressed, not later than Saturday, July 6th, 
ee. from whom further information as to the 
Saditions of the appointinent may be obtained. 
J. H. REYNOLDS, 
Principal. 


Prin: 
2314 


cess-stree! Magebester, 
June 1 901. 





Berrow- -on- ee Rural District 


COUNCIL. 
NEWTOWN LINFORD (LEICESTERSHIRE). 
AGE DISPOSAL. 
te TENDERS from competent Con- 
masters, for r the EXECUTION of WORKS of SEWERAGE 
and SEWAGE DISPOSAL, for the parish of Newtown Lin- 


ford, as foliows :— 
Providing and Laying about 1650 Lineal Yards of 1in., 9 
Vv an ne sl abou neal 8 O} in., 9in., 
and 64 im. Marthenware 4 ~ Sewers, and in Connections, 
Sagether with Manholes, Flushing Chambers, and other works 
connection therewi 


CONTRACT No. 2.-SEWAGE DISPOSAL woars. 

terial and Building Cottage, 1 House, 

Pamp Chamber, paging Rising Bak ain and Outfall Sewer to the 

dang anholes, Chambers, Pumping 
Valves, Sluices, 

Specification, con tions of contract, and tral may be 
seen on application to Mr. F. Griffith, M. Inst. C.E., Water 
‘Works s Oftice, my ye a sey ae Leicester, ae schedule of 

we de m deposit of £2 2s., which will be 
fefunded on the receipt of a ‘bona fide Tender, and the return 
of the senate, 
are to ‘ sent to the undersigned not latcr than 
r isth . July, 
il do on bind themselves to accept the lowest or 


ed this 24th June,f1901. 





A. C. MEAK 
Clerk e the Council. 


Union Offices, 
M 1, Lei 2308 








3 Bengal-N = Railway Com- 


Y, a 


yared to receive th Tes Sur SUPPL 
de EEL COUPLED LOCOMOTIVES for a 2ft. 6in. gauge 


way. 
A general drawing and ificati f the | ti 
details can be obtained, on application at at 


The Directors of the Be 
TEND. 


Com; 


of T: N SIX: 





be seen, and further 
the of office of Sir Tan Wolfe Barry, y-street, West- 
ater 8.W., between the hours oa ie a.m. and 4 p.m., on and 
after, Monday, the 24th instant, when also copies of the 
t ification and form of Tender can be obtained 
: onan a fee of 
. which must be endorsed ‘Tender for 2ft. 6in. 
wy he goa must be age at the office of the 
= Company, No, 138, @: , Old Broad-street, E.C., 
Noon, on Monday, th the 15th July, 1901. 
a ays Directors do not bind themselves to accept the lowest or 


: By order of th: 
ROBERT gt MILLER, 
2272 Managing Director. 


Bombay, Baroda, and Central 


NDIA RAILWAY COMPANY. 
The Directors are by Ne to receive up to noon on Tues. 
day, the 9th ney E wDERS for the SUPPLY of the 
fol owing STORE: 
1. Saaiuieater 2. Oil Wagons, 
and Stores. 3. Wagon Buffers. 

Tenders must be made on forms, copies of which, with 
gpectdentione, can be obtained at these offices on payment of 

s. each (which will not be returned), 

The Directors do not bind themselves to accept the lowest or 


any Tender, ow wen 
. W. WOOD, 
Secretary. 


” Woate | 


Offices, Gloucester House, 
Bishopsgate-street Without, 
London, E.C., 24th June, 1901, 


1 . 
Borough of Lowestoft, Suffolk. 
SEA DEFENCE WORKS 
The romney invite TENDERS for the CONSTRUCTION of 
a SEA V bout 5692ft. in wet upon the North Denes, 
Sometiner ei ihe erection of 20 Tl JROYNES on the 
North Beach and 2 GROYNES with Revetments and other 
works on the South Beach at Lowestoft, in the county of 

Suffolk. 

Plans and spore ations may be seen on and after July lst, 
1901, at the office of the Town Clerk at Lowestoft, or at the 
office of the Consulting Engineer to the Corporation, > 
Douglass, Esq.,15, Victoria-street. Westminster, London, S.W., 
where also copies ‘of the bills of quantities and form of ‘render 
may be obtained on Sea dooger: of a deposit of £2 2s., which sum 
will be returned on receipt of a bond fide Tender. 

Copies of the plans may be obtained from the Consulting 
Engineer on payment of the sum of £1 1s., which sum will not 
be returned. 

Mee Tenders, which will only be received’ upon the form 

supplied, endorsed ‘Tender for Sea Defence Works,” to be 
delivered to the Town Clerk at his office at pan | in 
the county of Suffolk, at or before Noon on the 17th day of 
July, 1901. 

The Council do not bind themselves to accept the lowest or 
any Tender. 

By order, 
(Signed) 


Town Clerk's Office, 
Lowestoft, Suffolk, 


24th June, 1901. 
Bry 


and District Waterworks. 
HASLINGDEN PUMPING STATION. 
The Bury and District Joint Water Board invites TENDERS 
for each of the following contracts :— 
NTRACT No. 1. 


RESERVOIR.—The construction of a covered service 
servoir to hold 500,000 gallons, at Slates, Haslingden. 
RACT No. 2. 


LAYING MAINS. —Cutting tracks for, and laying, and 
jointing 3413 lineal ape of 15in , 725 lineal yards of 12in., and 
470 lineal yards of Qin. diameter cast iron pipes. 


co 

CAST 1RON PIPES.—Providing and delivering at Hasling- 
dex or Rawtenstall stations, 817 tons of cast iron pipes l5in., 
12in., and Yin. dis saps = 50 tons of 1 oa ial castings. 

TRACT No 

ENGINES AND PU} MPS. —Providing and erecting two sets 
of engines and pumps, each capable of raising 450 gallons of 

water per minute to a height of 166ft., together with two 
Lancashire boilers — a accessories. 

TRACT No. 5. 

ENGINK-HOUSE “erecting — engine-house and _ boiler- 

house, and building oe 
acr “No. 6. 

VALVES, ES... and delivering at Haslingden or 
Rawtenstall stations, air valves, sluice valves reflux valves, 
surface boxes, &c. 

Drawings may be seen and copies of the rasta bills 
of quantities, and forms of Tender obtained at the offices of 
the Engineer to the Board, Mr. J. Cartwright, Peel “Chambers, 
Market-place, Bury, on and after Friday, the 28th June, upon 
deposit of Two Pounds for each contract, which sum will 
returned on receipt of a bona fide Tender and other documents 
supplied. 

Sealed Tenders, endorsed “ Haslingden Pumping Station, 
Tender for Contract No. —,” to be lodged with the undersigned 
not later than Tuesday, 16th —_ next. 

JOHN HASLAM, 
Clerk to the Board. 


2265 


2311 


R. BEATTIE NICHOLSON, 
Town Clerk. 


2277 





re- 


(Jhelsea Borough Council 


PUBLIC BATHS DEPARTMENT. 

The Public Baths Committee of the Council invite COM- 
PETITIVE DESIGNS (to be sent in by Ist October next) for 
proposed new BATHS in King’s-road, Chelsea, 

e following premiums are offered, viz.:—For the one placed 
first in the order of merit, One Hundred Guineas ; for the one 
R second, Fifty Guineas ; and for the one placed third, 

hirty Guineas. 

If the architect to whom the first or other premium is 
awarded be elected to execute the work, then the premium 
will be merged in the amount payable under the contract. 

Particulars of the instructions to competing architects and a 
plan of the site, at a charge of £1 1s. (which will be returned to 

ons sending in bona fide ish, Kane’ n be obtained at the 

ing’s- 


F FICE of the COMMITTEE 171, -road, Chelsea. 2180 
(‘ornwall County A sylum. —Pro- 
POSED EXTENSIO) 


TO BUILDERS AND CONTRACTORS. 

The Visiting Committee invite TENDERS from competent 
contractors for the ERECTION and COMPLETION of EX- 
TENSIONS and ADDITIONS to the present COUNTY 
ASYLUM BUILDINGS at Bodmin, Cornwall, comprising 
separate detached blocks for Sick and Infirm, Recent and 
Acute, Chronic Epileptic and other classifications of patients, 
together with Assistant Medical Officers’ Residence, Waiting- 
rooms, eg es ion and Fram Hall, Kitchens, Offices, Staft 

Workshops, S 8, Boiler-house, &., according to 

rawin, Sa _ prepared by Mr. Silvanus Trevail, 

F.R.I.B.A., Architect, of Truro and Palace Cham est- 

minster, and aj remem by his Majest: ’s Commissioners in 
Lunacy and Secretary of State for the Home Department 

Ps ope bpe von of tendering are requested to send their 

resses to the undersigned forthwith, accom- 

panied J : deposit of Five Guineas (which will be returned oa 

receipt of a bona fide Tender), when a copy of the bills of quan- 

tities, conditions of contract, and the necessary forms and in- 

structions for Tendering will be suppli 

The Visiting Committee reserve to themselves the right of 
refusing to accept the lowest or any Tender or Tenders, and 
a pay no expenses in connection with the submission of any 

‘ender. 

The person whose Tender is accepted will be required to 
enter into a contract with the Committee for the due perform- 
ance and completion of the work within about three years from 
the date thereof. 

By Section 256 Sub-section 1 of the Lunacy Act, 1890, 53 Vic. 
c. 5, * Every oe pene nm —- into a contract with ‘the oe 
Committee s! ll give sufficient security for due performan: 
of the contract. 

By ord 


ROBERT P. EDYVEA 
Clerk to the - nn 
Dated Bodmin, 25th May, 1901. 1895 


(Jorporation of Calcutta. 
wae DEPARTMENT. 
penne st MACHINERY 
The gue ively to receive TENDERS for 
the Lat DELIVER rs and ERECTION of a new 
PUM PLANT at their Pulta Pu tion, 
ae The Plant wilt consist of Two Pumping Engines 
and Four Steam Boilers, and will be capable of delivering one 
million gallons of water per hour to a maximum height of 33ft. 
(thirty-three feet.) 





Aiti 


and plan of the pumping 
station may be een upon appiteation at the office of this 
paper by any bona fide manufacturer of pumping engines. 
‘enders, endorsed “Tender for Pulta Pumping Machinery,” 
and addressed the Vice-Chairman of the Corporation, must be 
delivered at the eS Office, Calcutta, on or before the 


2nd day of September, 
“ PRE D. GAINSFORD, 
P Omeisting Secretary to the Si 





28th May, 1901. 


(Younty Borougl 
TO CON RAcTORS 


The Rochdale Corporation OS NDERS for the = 
WORK, consisting of STEEL PLATE GIRDERS, ROL 
STEEL JOISTS, and ARCHED PLATING (about 28 ny in 
all) required in connection ec the Widening of Spotland 
Bridge, within the said borou, 

Plans may be seen, and co; m of the specification, — of 
Tender an peer and further particulars, may - 

tained on and after a" oan 4th, on payment of a 
deposit of 10s, (which will be re on receipt of a bona fide 
Tender), at the office of tori S s Platt, M. inst. C.E., Borough 


of. Rochdale. 





Bank-street, Bury, 
22nd June, 1901. 

. . ah ° 
(ity of Birmingham. —To Build- 
ING CONTRACTORS AND OTHERS, 

° SMALL HEATH BRIDGE. 
CONTRACT No. 1. 

The Public Works Committee are 
DERS for the —e 0! 

BRIDGE over 

Me drawings and a tion may be i ted and quan- 

tities and forms of Tender obtained on deposit of Five Guineas 
—_ will be returned on receipt of a bona fide Tender) at 
he undermentioned office. 

Tenders are to be sent in not later than hy a.m, on 8th July, 
endorsed ‘‘Small Heath Bridge, i torah No. 1.” 

The Tender of any firm or 5 paying less than the 
ee standard rate of wages pao in the district will 
no ep’ 
The lowest or ‘any Te hcg will not necessarily be accepted. 

PRICE, M. Inst. C.E., 
sity Engineer and Surveyor. 


2274 


repared to receive TEN- 
the APPROACHES and 


44, 





Council House, ern, 
24th June, 1901. 


(jaledonian Railwa 
GRANGEMOUTH Lo aa 
80ft. CAISSON G 


The Directors of the Caledonian Railway Company are pre- 
red to receive fresh “ote for the CONSTRUCTION snd 
RECTION comolete at Grangemouth of an 80ft. WROUG 
IRON and STEEL CAISSON GATE. 

The contract drawings and te ake May be seen at the 
offices of Sir John Wolfe Barry, 1, Delahay-street, 
Westminster, between the hours of fis a. ~ and 4 p.m. on and 
after Monday. the 8th July, next, Where also copies of the 
contract drawings, of and 
om of Tender may be ptained on payment of Three 

uineas, 

Tenders, endorsed “Tender for Caisson Gate,” must be 
delivered at the office of = Secretary, Caledonian ‘Rallwér, 
Glasgow, at or before 10 a.m, on Monday, the 29th July, 1901. 

The Directors do mot bind 'eounacives | to accept the lowest or 


any Tender, 
J. BLACKBURN, 
Sec: 
Caledonian Railway Company’s Offices, 


, Buchanan-street, Glasgow, 
21st June, 1901. , 





Company. 
XTENSION. 
ATE. 





retary. 


2255 





- Berough of Southwark (Parish 


OF ST. MARY, NEWIN' 
ELECTRICITY SUPPLY EXTENS ON 
RACT No. 15, 
od Electric Light Committee of the Metropolitan Borou 
of Southwark are ¥ recel DERS + a - 
SUPPLY and ERECTION of TWO ADDITIONAL PA 
to the MAIN SWITCHBOARD at their Electric Might 
tion, P street, haicgerg >! road, SE. 
and forms of Tender can be obtained an and 


Wes 
yment of a fee "1 Five ow which 
on receipt of a bon4 fide Tender. 


of his contract. ” 
endorsed * oy Electricity bs = aeyed for 
‘ore noon on the 


to be sent to me on or 


By order, 
J. A. JOHNSON, 
Town Clerk, 


- Town Ha’l, Walworth-road, 8.E., 
: 28th Jane, 1901, 2316 





(jaledonian Railwa 


Company. 
enavenoury DOCK —— 
STEEL SWING BRIDG. 


The Directors of ihe Salodonion Thallwar Com 
to receive TENDERS for the CON STRUCTION and 
of STEEL SWIN sWI “4 





ERECTION 
BRIDGE  meseurfag ‘cite. in length over all, toge’ 

the gee i Hydraulic Machinery for operati 

The contract drawings and Ng zk may 
offices of Sir John Wolfe B., 21, Delah: 
Westminster, between the hours of it a.m. and 4 p.m, on an 
after Lor the 8th July next, where also copies of 
the contract of quantities, 
2 form of Tender may be obtained on payment of Three 


ineas. 
Tenders, endorsed “Tender for — Bridge,” must be 
delivered at the office of the Secre Caledon: jan Rail- 
yan Glasgow, at or before 10a m. on Sozie , the 29th July, 
rs do not bind themselves to accept the lowest 
J. BLACKBURN, 
Secret: 
Caledonian pollens Comp ny’s oon 
302, asgow 


Buchanan-street. Gl 
2ist June, 1901, 





The Directo: 
or any Tender. 





Surveyor, Town Hall, 
_ Tenders, endorsed “Steelwork, § scare Bridge,” to be 
an 5 p.m. on Tuesday, 


at my office not later t 
By order, 

vAMES LEACH, 

Town Clerk. 


2336 


Saly 9th. 


Town Hall, Rochdale, 
June 28th, 1901. 


ast Indian | Railway. —The East 


ndian Railwa: ~ in = a pepe “yet to receive TEN- 
DERS' for the SUPP. DELIVE 
STEEL and IRON WORK for an OVERBRIDGE, 
as per specification to be seen at the Company’s Offi 
‘Ponders are to be sent to the undersigned, “bebe “ Tender 
foy an Overbridge,” not later than One o’clock p.m. on Wednes- 
day, the 17th day of July proximo, 

e Company reserves to itself the right to divide the order, 
also to decline an — Tender without assigning a reason, and 
does not bind itself to accept the lowest or any Tender. 

For each specification a = of £1 1s. is charged, which cannot 
under any circumstances be returned. 
By order, 





Cc. W. YOUNG, 
Secretary. 
Nicholas-lane, London, E.C., 


27th June, 1901. 


(Zreat Eastern or a 


TRACTS FOR a ay ee 

The Directors of this Co’ rs os prove 
TENDERS for the SUPPLY o! EMER STREL. RAILS. 

Form of Tender, specification, and drawing, may on 
speicetoe to the Secretary’s Office, Liverpool-street Ter- 
minus, 

Tenders, endorsed ‘‘ Tender for Bessemer Steel Rails,” to be 
forwarded by post, in the envelope provided by the Company, 
to the undersigned, so as to be received not later than 10 a.m., 
5th July, 1901. 

ae which do not comaply i in —, respect — the Com- 
pany wing, 
will hot chem considered. 

The Directors do not bind themselves to accept the lowest or 


any Tender. 
W. H. PEPPERCORNE, 
Secretary. 


Liverpool-street Terminus, London, E.C., 
2ist June, 1901. 2271 


{eanor Urban District Council. 


TO COLLIERY PROPRIETORS, MACHINERY 
ROKERS, AND ERS. 
TEN are invited for the BOILERS, PUMPS, 
GAINS, "CRABS TOOLS, and other PLANT, now at the 
—— Waterworks, situate two miles from = bend Station, 
= Ld —- and paw line of the Midland Railway. 
on may be had upon applica- 
tio, cn e le ed, to whom <5 — be sent on or 
before Wednesday, the 3lst aay of July, 1 
he Council do not bind themselves to i the highest or 
any Tender. 
By order, 


JOHN a. 


2369 











rveyor. 





THs Wanta eE 


ineerin g Com- 
JaEr, LIMITE IROUS of RECEIVING 
for the enti te BQ EQUIPMENT of their new MA- 

ont NERY S HOPS. No Tender for sw pplying new machinery 
pa be a unless it is accompanied by a Tender for the 
@ present machinery now running in the com- 

py Day's workshops This — may be viewed at any time 

works at Wantage, Be 2301 





Hurst Urban District Council. 


NEW TRAMWAYS. 
CONTRACT No. 2. 

Bntihorcy is hereby given that the above District Council are 
pared to feany te rbhsjergss reo from such persons as may pe 
milling to enter into a contract for the CONSTRUCTION of 
the P RMAMENT WAY of the TRAMWAYS, including the 
supply of Labour and Material (except granite setts, which 
will be provided by the Council) for the Concrete Foundations 

and other contingent work. 

Also the FIXING of Grooved Steel Girder TRAMWAY 
RAILS, POINTS and CROSSINGS, FISH-PLATES, TIE- 
BARS, BOLTS and NUTS, together with the Material and 
Labour required in the Electric Copper Bonding of the rails, 
—_ ana crossings, &c., and all other work connected there- 
WILD. 

Plans and drawings may be seen, and specifications, con- 
ditions of contract, bills of quantities, and forms of ‘Tender, 
mer be obtained at the office of the undersigned on payment 
S 2s., which will be returned on receipt of a bond fide 

‘ender. 

Sealed Tenders, endorsed “ Permanent Way,” must be 
delivered at the office of Mr. Jno. Whitworth, Law Clerk to the 
Council, Booth-street-chambers, Ashton- under- Lyne, on or 
before Twelve o’clock at noon on Friday, July 5th, 1901. 

The Council do not bind themselves to accept the lowest or 


any Tender. 
EDWARD GARSIDE, Assoc, M. Inst, C.E. 
Town Hall-chambers, 
Ashton-under- Lyne, 
June 15th, 1901. 


ural District Council of 
BUCKINGHAM. 
TO CONTRACTORS weit OTHERS. 
WORKS OF WATER S 

The above Council invite TENDERS for the CONSTRUC- 
TION of WORKS of WATER SUPPLY for the parishes of 
Charndon and Twyford. 

Specifications and forms of Tender can be obtained on 
application to the Engineer, Mr. Geo. Roberts, Deanshanger, 
Stony Stratford, or to the ———— ata charge of £1 1s., to 

returned on receipt of a bona fide Tender. 

Tenders, sealed and endorsed “ Charndon Waterworks” 
“Twyford Waterworks,” must be delivered at my office 
ee Buckingham, on or before the 19th day of July, 


2173 





The —- do not bind themselves to accept the lowest or 


any Tea 
THOMAS R. HEARN, 
. Clerk. 
Buckingham, 25th June, 1901. 2283 


Shrewsbury Corporation.— 
_ 


ona gc ae | te 


The Shrewsbury oumaae po ro a to receive TEN- 
DERS for the MANUFACTURE, DELIVERY, ERECTION 
and SETTING TO WORK of TWO a of THROW 
PLUNGER PUMPS, with air vessels and pipe connections 
complete, and an ACCUMULATOR with valves, guides, and 
other appurtenances, 

The whole of the machinery is to be erected within the 
structure carrying the existing water tower, near St. Mary’s- 
street, Shrewsbury, and isto be in accordance with the plans, 
drawings, and specification prepared by Messrs. John Taylor, 
Sons, and Santo Crimp, Civil Engineers, 27, Great George- 
street, Westminster. 

Copies of the specification and prints of the drawings can te 
obtained at the offices of the engineers upon depositing £5 
(cheque only), which will be returned upon the receipt of a 
bona fide Tender 

Sealed Tenders, , endorsed “ Shrewsbury Water, Tender for 
Pumping Plant,” and addressed to the Town Clerk, are to te 
delivered at the Shire Hall, Shrewsbury, on or before Thur:- 
day, the 18th day of July, 1901. 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 

By order, 
HENRY CHARLES CLARKE, 
Town Clerk. 
227 





Shrewsbury, 19th June, 1901. 


South -West Suburban Water 


COMPANY. 

The oe of the above Company invite ae DERS for 
the SUPPLY and ERECTION of a — R TOWER at 
Southall, vith CIRCULAR STE NK, to contain 

gallons, at an elevation of 60ft. above aad level. 

Plans may be seen, and specification and form of Tender 
obtained, on and after ca Nal ath my at the — R. St. 
Geoi oore, M. Inst. C. to the Company, 17, 
Victoria-street, W neheied — y eS of a ‘5 Bank of 
bm ory note (which will be returned on receipt of a bond fide 

ender). 

Tenders oF Me (pene at the Company’s offices at 17, 
Victoria - st ana “Tender for 
be Tower 1 Southall,” before 11 am, on Monday, July 








The Directors do not bind themselves to accept the lowest or 


any Tender. 
By Order of the Board. 
June 26th, 1901. 2334 


TO ENGINEERS AND CONTRACTORS, 


he Guardians of the Kingston 

Union invite TENDERS for — 7 eS REC. 

TION of WROUGHT IRON and 8’ ALCONIES to 
the Infimaries at the Workhouse, anes tenan 

Plans and specification may be seen, and form of “Tender 
obtained, on application to — Willm, H. Hope, C.E., Archi- 
tect and Surveyor, Hampton Wick. 

Tenders to be delivered to me, the undersigned, endorsed 
“Tender for ae crave the not later than Ten o clock, Tuesday 
morning, the 16th pro: 

Th ‘Board do 








e not bind “themselves to accept the lowest or 
any Tender. 
Signed, we 
JAMES EDGELL, Solicitor, 
Clerk to the Guardians. 
Union Offices, Kingston-on-Thames, 
25th June, 1901. 2323 


the Rural District Council of 


GODSTONE. 
nariEss SEWERAGE AND SEWAGE Seat. 
SEWERAGE CONTRACTORS AND OTHERS 

The District Council are desirous of receiving TENDERS for 
CONTRACT A., the Lib te and ware Pipe Se of Sse lineal yards 
of 6in., 7in., 8in., and 9in. Stoneware Senemes the Con- 
struction of Manholes. Flashing 
fe the Construction of a Screen \ chamber, ome Reservoir, 

Engine House, and Pump Well; the Provi and Erecting 

licate Gas Engin Pum Foundations, and other 
Po in connection with same; and the a and Laying 
of 435 lineal yards of 4in, Cast Iron Pumping Mai 

The dra ————-, &c., for the aeve may be seen 
at the office of Mr. T ———- Surveyor to the Council, at 
New Oxted, on and ‘after the 22nd day of June, 1901, from 
10 a.m. to 4 p.m. each day except Saturdays. 

Copies of the specification, quantiti and form of Tender, 
may be obtained from the eers, Messrs. Fairbank and 
Son, C.E., 13, Lendal, York, on deposit of £3 3s, This sum 
will, after the Council shall have come to a decision on the 
Tenders, Loe not before, be returned to each person tendering, 
providing he shall have sent in a bona fide Tender and shall 
not have withdrawn the same, and shall have returned the 
documents lent to him for the purpose of making up his 
Tender. 

Sealed Tenders, endorsed “‘ Tenders for Contract A.,” must 
reach the undersigned on or before the 16th day of July, 1901. 

The Council do not bind themselves to accept the lowest or 
any Tender, nor will they make any allowance for estimate. 


By order, 
hits EVELYN ALSTON HEAD, 


Clerk. 
East Grinstead, Sussex, 
19th June, 1901. 2235 
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page II. 
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il 
Delhi, Umballa, 


ihe Kalka 
RAILWAY COMPANY, LIMITED. 


The a of the Delhi, Umbaila, Kaika Railway Com- 
pany Limited. are ropared to receive TENDERS for the 
PL an d DELIVERY of— 
FENCING MATERIAL, 
GALVANISED STRAND WIRE for FENCING. 


per ification to be ined at the Company's Offices. 
For each apesifention a fee of 10s. 6d. is charged, which 
amount will not be return 
‘enders to be sent to undersigned, marked “Tender for 
W.I, Fencing Material” as the case ay be), not later than 
Noon on Friday, the 5th day’ of July, 1901. 
The Directors do not bind themselves to accept the lowest or 





as 


any Tender, 
By order, 
W. McFARLANE, 
Secretary. 
17, Victoria-street, Westminster, S.W., wenn 


24th June, 1901. 





[the Rohilkund and Kumaon 
RAILWAY COMPANY, LIMITED. 
The Directors are prepared to receive TENDERS for the 


SUPPLY of :— 
PRS. WHEELS and AXLES. 
Specification, with form of Tender and agg ary general 
conditions of contract, may be obtained from Company's 
ele payment of a fee of 10s. each (which will not be 
return 
Tenders to be delivered in sealed envelopes addressed to the 
undersigned, and marked on the outside ** Tender for Wheels 
and Axies,” and lodged not later than noon on Monday, the 
8th day of July, 1901. 
The Directors do not bind themselves to accept the lowest or 
any Tender. 
By order of the Board, 
E. L. MARRYAT, 
Managing Director. 
pany's Offices, 
237, , Greshast ~ ag Old Broad-street, 





W anted for Leeds, Liverpool, 
Cardiff, and the Eastern Midlands, including the East 
Ccsst, RESIDENT REPRESENTATIVES for the SALE of a 
new FUEL ECONOMISING APPARATUS entirely uni:ue 
in i's application. Applicants must combine the knowledge 
of practical engineers with good experience as salesmen, and 
nm able to take charge of fitters = bem yaa work if neces- 
cy p commission, and e Avply, enclosing 

copies only of any recent testimonials, to 0 CHIEF ENGINEER, 
Makins Limited, 5, Victor’ Q233 


Wanted, Thoroughly Com- 


PETENT DRAUGHTSMAN, well mp: * getting out 








in Dublin, 
ural, tty a Pe t, ke 
- Fiky’ 
33, Norte: 

_ 


Epgineer, Residin 

cedin steam, agricu 
DESIRES. to REPRESENT an EN 
Good references —Address, P981, Me oi one 
street, Strand, W.C, 





Engineer, &c., Wants Appoint. 
ENT, with five years’ experience Pog five 


yore in shop on machine tools, engines, Ke. s just retumed 








a os and gy lighting and pow 
a gines, &e., by Firm of Electrical and General 
rs.—State fu ‘ully ixperience, BEC, and wages required, to 

; "D. 0, Attercliffe-road, Sheffield. 2171 


\ anted, Two Experienced Fore- 
MEN PLATELAYERS roid , stating wages re- 

quired, to W. P. POWELL and CO., Ltd., Hirwain, Glamor- 

ganshire, P937 


Wenter. Working Foreman over 


Turners, Planers, and Drillers, to take entire — 
and arrange men for night shift only; about 20 b 
s< be used to high-class small engine work, and Fath of 
experiznced in arranging sponte hee —Address, "Ommes, 
experience, and wages —— , to 2279, Engineer Offi 
Norfolk-street, Strand, W.C. 


Wanted, Works Foreman, accus- 


TOMED to the manufacture of Incandescent Electric 
2a 











Lamps.—Reply, giving experience, &€c., by letter, S. F., 
J. W. Vickers, 5, Nicholas-lane, E.C. 


Water Meter Inspector Wanted 


to Fix, Inspect and Repair Water Meters ; must be a 
steady and trustworthy workman, and have had cinsiineghie 
experience. Wages about Ws. weekly. ae ay stating full 
pertioulars as to age, experience, &c., to F. W. TALBOT, The 

yaterworks, Frimley Green, Surrey. 2321 








on 
27th June, 1901, 2370 
he South Indian Railway Com- 
PANY, — is prepared to receive TENDERS for 
the SUPPLY o 
Q) GENERAL ag comprising Hi Tro 
Steel, Metals, ther a, _ — parang 
India-rubber a egg and S 
(2) LOCOMOTIVE and ENGINEERING STORES, 


comprising Ss and Steel Plates, Engine Tires, 
Brass Tubes, Springs, Buffers, and other Stores. 
(3; STATIONARY, comprising Books, Paper, Envelopes 
k, Tickets, ‘and Sundries. 
(4) ROOFING, S00ft. by 25ft., oven with Galvanised 


Specifications and forms of Tender ag > 4 a obtained at the 


Company’s offices on and after Monday, 1st 
Tenders, add Chairman and Directors of the 
marked ‘*Tender 


ressed to the 
South Indian Railway Company, sige and 
for Stores,” or as the case may be, must be left with the 
undersigned not later than Twelve elo noon of Tuesday, 
the 16th day of July, 1901. 
i Company is not bound to accept the lowest or any 

el 

‘A charge (which will not be return “7! will be made of 20s. 
for each copy of =) Yea ), and of 10s. for each 
copy of specifications (2) an 

Copies of the drawings = 3 obtained at the office of Sir 
George B. Bruce, 3, Victoria-street, Westminster, on payment 
of 5s. per sheet. 


By order. 
HENRY _. NOTMAN, 
anaging Director. 
Company's Offices 
55, Gracechurch-street, man, E.c., 
28th June, 1901. 2368 





7 igan Union —Valuer.—The 


\ Guardians of the ~~. Union invite APPLICA- 
TIONS for the POST of TING SURVEYOR and 
VALUER, whose duty shall be to an —" —— Com- 
mittee, aud through them the it of 
— various properties throughout the laiahon and — make 
rts to the Committee on appeals against assessmen 
— — on appointment will be at the rate of 2500 per 


arThe } person appointed must find all necessary clerical assist- 
ance, but the Guardians will provide office accommodation 
ana office requisites, and will also pay necessary travelling ex- 


mses, 
P*The person appointed will be required to devote the whole of 

is time to his duties, and must be prepared to give a bond in 

he sum of for their due performance. 

All valuations and other documents mantle by the Valuer shall 

e the property of the Committee. 

The Damages will be determinable by six months’ notice 
on either si 

The Guardians seven : 

ons horough know! cage of 
Building Construction, and 

Bac e possession of Science urtisentes = any of t the forego- 

ng subjects, together with a due length of experience, will 
ta en into tiem concen in the selection from the candidates 
offering themselves. 

The appointment will be made subject to the provisions of 
the Poor Law Officers’ Superannuation Act, 1896. 

Applications, stating age (which must not be less than 30 
years nor more t 45 years), and experience, and accom- 
panied by not more than three recent testimonials, will be 
received LS the undersigned, not later than the 25th day 


of J como 
assing the will be a Sa 
and applications and and testimonials must only be sent to the 


Clerk. 
By order of the Board, 
HENRY ACKERLEY, 





a> gual of —_ following qualifica- 
and Mine See etioes 








‘Clerk. 
9, Vi eee 
th May, 1901 1901. 1950 





Spark brook, Bir- 
mingham ; must be well up in modern machine tool work.— 
Apply in first instance by ictter, stating previous experience, 


qualifications, and salary required, 
Wanted to 


Works Manager 


undertake the General Management of Engineering 
and Hydraulic Works. The position is one of some import- 
ance, and cnly men of first-class ability need apply. Give 
fullest particulars, references, and mention age and salary 
required.—Address, 2332, Engineer Office, 33, Norfolk- a 


Strand, W.C. 
Firm of Raiiway Engineers 


A and Ironfounders invite AP PLICATION Gr irom Gentle- 
men having a good connection with railway rep oR 
and others using railway materials to REPRESENT them in 
London.—Address, 2275, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 2275 


A ppointments as Inspectors of 
EIGHTS and MEASURES may o obtained by 
a a 21 b= — Kee F for Board of Trade Exam. 

£100 to £350 rite for particulars to 1N- 

Slane of WEIGHTS oo MEASURES, Oakham, es, 


Piast Furnace Manager Wanted 


for Scotch Ironworks.—Applicatious, stating age and ex- 
eo a be addressed to MANAGER, Wm. IF eran ae 
F 


W orks Assistant Wanted by 
the LANCHESTER ENGINE Co., 

















ost sph ed —A Smart, 
intelligent MAN, age about 25, is WANTED to ASSIST 
in the above Department in a medium tized Engineering 
Works in Leicester. The chief qualities required are thorough 
erage Eke ene to duty, and organising ability. One 
who has had all-round experience in office of a small engineer- 
ing works preferred. An improving position is offered to the 
right map, and it is requested that none except those who 
meet the above description will apply. Applications to state 
full experience, age, and salary required, and to he accom- 
panied by copies of testimonials. Applications to be marked 
** Cost.”—Address, 2199, Engineer Utfice, 33, Norfolk street, 
Strand, W.C. 2199 





Dzaug ghtsman. — Good Man 

WANTED for Beacketeel: begga 4 practic:l experience 

referred.—Apply, oe Poa and experience, to 
. O., Crompton Tad Co, imited. “Ch Chelmsford. 2328 


[)raughtsman Required; Must 
be thuroughly experienced, aud. ee a Eupervising 
e, eet and 
CEMENT = 





nrg of Machimery. aeert, S tating 
required, to SUSSEX PORTLAN 
PANY. LIMITED, Newhaven. 


[rug ghtsman Wanted, accus- 


tomed to a Roofs, and Cundieiabtenel i Jona 
e, experience, 


LIMITED, 





Steel Work.—Apply, stating ag an ry r 
> 





Wan anted, a Junior Draughtsman | ————__— 


mce of steel construction —Apply, by 
etter, station the ifications, experience, and salary required, 
o X. Y. Z., 28, Victoria-street, 5.W. 2288 





Wanted, a Smart and Steady 


MAN to Take e of Brass Foundry in an "4 
neering Works in the aoe wmena is ne ae with t 
most modern a ces for the economical »ro- 
duction of repetition and general bn 4, ante age, experience, 
= neg nee annem giving copies of testimonials, &c., which 
confidential.—Address, 2093, Engineer Office, 

be i Norfolk-etrest, Strand, W.C. 2093 


Wanted, an Energetic Young | - 


MAN with a thorough kuowledge of Timber of 
kinds to act as FOREMAN in the works of an Electric Timber 
Seasoning Co. A slight knowledge of electricity would be an 
advantage. This is an excellent opening for a young man, as 
he would ultimately, if found suitable, be given the post of 
e, experience, and salary 

, Norfolk-street, Strand, 
P978 





works manager. —Address, stating 
required, P972, Engineer Office, 
W. WC. Copies of references only. 


anted, at all Industrial Places 
by reine firm, REPRESENTATIVES, to push 

}isale of high-class and og ned articles for steam 
engines, steam pumps, &c.; must be wi duced, with 





quired, | to “HEMINGWAY 5 


raughtsman. — — Wanted at 

once, first-class MACHINE TOOL DRAUGHTSMAN. 

Good salary and permanent situation to really first-class man 

accustomed to machine tool designing; but none other need 

apply.—State age, experience, ee &c., to 2269, Engineer 
ce, 33, Norfolk-street, Strand, W 


[aughtsman Wanted, Experi- 


encea in Steam Engines, Pumps, and aul Engineer- 
ing Work; must be accurate in taking out weights for esti- 
mating, and retanies ii in every way.—Adadress, stating “gs 
experience, and salary rere 2253, Engineer Office, 
Norfolk- parece Strand, 2253 


D=xg ghtsman Wanted i in London, 


accustomed to designing and estimating steel is 
work, buildings, floors, and general constructional work.— 
Apply, with particulars of experience and salary, &c.,to H, 
care of T. W. Hannaford, 57, Ludgate-hill, London, E.C, 2309 


[)raughtsman Wanted; One with 


experience in Elevating and Convention Machinery, Col- 
liery Plant, and Structural Ironwork.—App'y, stating ae 
wage, and experience, and when at liberty, to GRAH 
MURTON, and CO., Black Bull-street, Leeds. 








draulic 


Bane es control 











ress, 











ne 


with Seven | Yea 


From 8, Norfolk-street, Strand, W.C. 


Epgin neer (29), 





ence D MENT at and b 
mnaching DESIRES ‘APHOL Ken AF ab home sated 
could invest a few hundred if — iy ress, P956, B; 

neer Omes, 33, Norfolk-street, + bale ms 








Fagineer {Se}, Late Outdoor 
of experienced draugh 
REQUIRES ENGAG to management of men 
speaks French and Geum? ; ‘eee references, caress, ea 
Engineer Office, 33, Norfolk-street, Strand, W.C 


iagineer (38) ‘Desires Change, 


responsible position ; 4 experience, mechanical ang 
structural ; steam, gas, oil engines, and several specialities. 
best modern practice ; theoretical, ractical, commercial, 
estimating ; control of men.—Apply, by om to A. B, 

of Street's Agency, 5, Serle-street, London. 


oe Wants Situation jp 
London; steady young man; had ten rs 
rience ; four yoasst lies place ; moderate w: ty ~A jor a 
i GINEER, 226, Southampton-street, Camberwell, S.E. 
Po 








Fforeman Engineer (38) Desires 


ENGAGEMENT; energetic, up to date; varied expe). 


ence ; high-class engines and machine tools; first-class testi. 
monials ; non-society.—P984, Engineer Office, 33, Norfolk. 
street, Strand, W.C, P9M 





Foreman, Fitters and Machines, 
WANTS POSITION, energetic, or experience Cori 
winding, hauling, aos engines, com pressors, a 
, or engineering ; 1; non-society. — Address, P96, 
cngineer Office, 33, Norfolk-street, 5 Strand, W.C. P9% 





ee Foreman (First- class} *) 
Desi S CHA NGE; thorengnly ractical in 
rian an ly timekeeper ; 10 yeary’ 











Fforeman Wanted for Engineer- 
ING SHOPS in pa ys qmapering about 150 men ; 
must be six o’clock man.—Address, experience, ¥ 
references, and es asked, as, Bagineer ¢ Omics, 33, Norfolk- 
street, Strand, W. 2133 
(jeneral Siidiae Wanted, to 
of a large Timber Estate and Plantation 
in ete h Aerio on high ground and gooey situation, An 
Englis with commercial training, an hk 
of of Spanish and Enewing, Ts reetertes. Apply, thot Tier 
woengs Bn Giese ani ry requi! 
Bates, Hendy and Co, ‘= Ganeee street, E.C, Piso? 
[»s ector Wanted for H 
INS and MACHINERY. Must be u 
of men, and not object to wet work. Age exceed 
pa ons za deat letter only, to ry SUPERIN- 
ENDEN Xb es rawiic Power Company, 46, Holland- 
reet, Blackfriars, S. P990 
— Draughtsman Wanted 
by FIRM of ENGINEERS in the North of London.— 
Address es. stating ~ 4 Yate to 2362, » Engineer 
Office, 33, Norfolk-street, Strand, 
Machine Tools. — Wanted, i 
large firm of peehine tool makers, = 
DRAUGHTSMAN; must a first-rate di 
Roomy experienced in a pee should be capable a 
entire pean of an office empl > about pe -five 
poem Fone Liberal salary to suitab! oo artaoee | 
will be treated in strict confidence.—Address, Engineer 
Office, 35, Norfolk-street, Strand, W.C. 2202 
Representative Wanted by 
leading Firm of Wire Rope Manufacturers for Yo! 
shire, Derbyshire, and Notting ashire. — Add. 
Engineer Office, 35, Norfolk-street, Strand, W.C, 
Gierskooper Wanted for an 
enginering firm t: East End of London ; hours 6 a.m. to 
5 p.m.; pene Be “~~ to keep simple accounts ; wages per 
wee 2303, Engineer Office, 3B, Norfolk-street, 
Strand, 2303 
racer Wanted, with Electrical 
Experience preferred.—Apply, stating age. salary, and 
experience, to D. U., Crompton and Co., Limited, Chelmsford. 
[he National Boiler and General 
Insurance Co., Ltd., 22, St. A a 
REQUIRE an Additional ASSISTANT E Giveete no the 
Soeamageens: dec Engineering Department; age about 25 to 35; must 
have good shop and drawing-office experience, } articular] - 
modero steam engines, also good theoretical training ; : 
to commence £150 per annum.—Address, by letter cate 
marked “ Engineer,” giving age, outline of experience and 
studies, and copies of testimonials, EUWARD HILLER, 
Chief Hoginecr. 2260 
oung Man Wanted as s Cost and 
WAGES CLERK by Firm in South of England employ- 
ing about 60 hands. Give full particulars, including age, 
pete, references, and wages.—Address, P982, kKngineer 
ice, 33, Norfolk-street, Strand, W.C. 2982 
\ anted, Appointment as Con- 
TRACTOR’S AGENT and ENGINEER, either at 
home or abroad; fifteen years experience on railway = 
waterworks construction, tunnels, masonry, Vk dg Meg 
would be willing to invest some capital ; M.i. e 39, 


Mec Pn 5 
—Address, P959, Engineer Office, 33, Wentcikt saree Strand, 
W.c Pss5 


W anted, Opening a as an Assistant 
to ENGINEBR or in DRAWING-OFFICE, in Man- 
chester district. Engine and tool experience. Highest refer- 
ences. ar P9086, Engineer Oftice, 33, Norfolk-street, 
Strand, W.C. Pse6 


Wanted, to Apprentice a Lad to 


a eee General Engineering Firm ; a bonus is offered 
for satisf: jon.—Address, P9y, Engineer ffice, 
33, Norfolk-street, Strand, W.C P9s9 


Wanted, to Apprentice a Youth 


(16) to the Gas Engine and General an 
State premium and all particulars to W. R. T. Lon, “fie 
Lamb, Abergavenny, Mon. 


A Gentleman, with 20 Years’ 

















reference % A po tomy well up with go aud iron mixtures. — 
Address, P361, Engineer Office, 33, Norfolk-street, Strand, W.C, 
P91 


Foundry Foreman is Open to an 


ene well up in general engineering work, 
green, dry sand, and loam, ponge machine, and ditficult castings; 
good timekeeper ; — aires, PBT Kee cnt testimonials ; age W; 
wages aes —A Engineer Office, 33, Norfolk. 
street, Strand, W piace 











I 
Bion “Tin gines. — | ractical 
ENGINEER and DRAUGHTSMAN is prepared to 
SUPPLY working and general DRAWINGS for small com 
pound or triple surface condensing types.—Address, 237, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 247 





. . ‘ 

echanical Engineer “of Great 
experience, and good commercial knowledge, is OPEN 

to ENGAGEMENT; accustomed to direct general machine, 
boiler, and foundry work, also to make estimates for machi- 
nery, in general, making ‘out quantities of material required, 
to pare working and original drawings. Fluent Svanish 
Six o’c man; non-society. Highest refer. 


and German. 
Por, Engineer Office, 3S, Norfolk-street, 
pois 


ences. wo 
Strand, W.C. 


Private Work Wanted by Ex peri- 


ENCED ENGINEER, late with one of the best-known 
firms. Architects’ and engineers’ ironwork plans and schemes 
worked out or checked. Calculations verified. Drawings, plans, 
and tracings made and copied. Strictest secrecy guarapteed- 
Help of every kind rendered in any locality.—Address, P98, 
Engineer Office, 33, Norfolk-street, Strand, W.C. Pw 





Youth African Representation. _ 
IRON and STEEL CONSTRUCTION, MACHINERY, 
ENGINEERING, IRONMONGERY, &c.—A_ Gentleman, 1b 
years’ Colonial experience, about leaving for Africa, DESIRES 
to REPRESENT FIRMS in above lines as Buying or Com- 
mission Agent. London references —FAWCETT, 4, St. Mary 
Axe, E.C, 2285 





experience in engine, boiler, and ship repair 
and estimating for same, with shop and office experience, 
brilliant and up-to-date grey will SHORTLY BE 
AT LIBERTY. Would Take Charge of Kepair Department, 
control office, or assist man: 

1 ddress, P983, Engineer Office, 33, Norfolk-street, » med, 





Qupt., Desirous of Obtaining a 
hO siTUATION as SUPT. of a first-class ironfoundry, 
doing any kind of work, has been very successful in the United 
States, can produce references from Bg and present 

records of work done With a large know- 





dvertiser, with Degree in 

gineering, WANTS to GAIN SHUP EXPERI- 

ENCE with view to go in for electric traction ; weil up in 

theory and designing ; premium, if any, must be ‘small oa 
dress, P975, Engineer ‘Office, 33, Norfoik-street, wamieds | £4 





A$ Rep resentative oe for 

ban OF ENGINEERS. mgr with experi- 
ence in these capacities is OPEN RE-ENGAGEMENT ; 
good technical knowledge ; good appenraaes and yeep ex: 
cellent references ; age 52 —Address, P952, Engineer Office, 33, 
Norfolk-street, Strand, W.C. P952 


Assistant Draughtsman Requires 


SITUATION ; eight years’ shop and drawing-office ex- 
Engineer Office, 33, emees 





perience. —Address, 966, 
Strand, W.C. 


Civil and Mechanical Engineer, 


single (35), with i7 years’ experience in railway work at 
, construction, &c., English and 
American methods, SEEKS RE-ENGAGEMENT as Kesident 
Engineer or Works Manager. Has acted as chief engineer on 
large foreign railway, and thoroughly understands manage- 
ment and control. Speaks French, Spanish, and Hindustani. 

eo. P971, Engmeer Office, 33, Norfolk-street, one, 





home and abroad, surve' 





Desig ns in Iron and Steel 


fos OUT at moderate charges.—Address, P654, 
Office, 33, Norfolk-street, Strand, W.C, Poss 





commercial knowledge and. tact, nampa and persevering, 
thoroughly respectable and trustworthy.—Address, stating age 
and experience, to T. Messrs. and Vogler, 
A.G., Dresden, Germany. 


W anted, by a Mechanical Engi- |; 
NEER, an ASSISTANT in carrying out experimental 

work. Applicant Thust be wee bypich paper ent, familiar with 

all classes of » 8 

man, and with a thorough meee of workshop practice. 

Office one hour from London.—A ddress, giving full particulars 

and ae ee! to 240, Engineer Office, 3h Norfolk i 








Praug htsman Wanted, who can 


Take Somat of alterations, repairs, and extensions in 
Works in Sheffield ; must 
State age, = experience, 
ice, 33, Nor- 
2300 


a medium-size Tool and pare many B 
bo Piptpes in costs and est 

d salary required. yes et 2300, Engineer 
folk- oegemay Strand, W.C. 


Foreman Erector Required | for 
an Engineering Works in London ; must have had large 
experience in the management of men; well up in modern 
shop practice. State age, qualifications, and send copies of 








anted, Efficient “Re 


\ ogg =e London for the SALE of STAMP 

BATTER. opening for sineieen ble man or firm; 

practical naa og give full rs.—Address, P985, 
gineer ice, 33, in Etoix-street St Strand, W.C. P985 


resenta- 





Wanted, Foreman Boilermaker ; 


must be well up in marking off all kinds of work. 
Good disciplinarian, Must also be able to do plating and fire- 
work if required. State ghee required experienc e,— 
Address, 2286, Kngineer Office, 33, Nurfolk-street, Strand, ‘ad 


2 7 eee P97, Engineer Office, 
33, Norfolk-street, Strand, W.C, P967 





Draughtsman (33), Pumps, 
presses, turbines, mill gearing, stone and marble ma- 
chinery, brass and copperwork, Served in sho Also efficient 
bookkeeper.—Address, P977, Engineer Office, 35, Norfolk-street, 
Strand, P977 


Jilectrical Engineer Seeks Situa- 


TION ; thorough ali-round practical experience, design- 
ing, erecting, and running steam, gas (Town and Dowson), 
and water-driven plant ; continnemsend alternating ;well used 
to mcwors accumulators, —A dress, P914, Engineer Office, 
33, Norfolkstreet, Strand, W.C. Pols 








Foreman Fitter and Millwright 


WANTED, to take charge of Fitters and Machinery, in 
large Lronworks ‘and Forge.—Address, C. D., care of J. W. 
Vickers, 5, Nicholas-lane, £.C. 2243 


Foreman of Smiths and Fitters 


REQUIRED for London works, about fifty men; must 
be quenniae yee and good timekeeper. State age, full 
parti of past employ ment, and wages ee a 
P907, Engineer Office, 53, Norfulk-street, Strand, W. P907 





ngineer aud Draughtsman 
(2), Civil and Mechanical, DESIRES PUsITION, home 

or abroad, Surveyor; ccmmercial experience and works 
management.—Adaress, P999, Engineer Office, 33, ys 


street, Strand, W.C. 
gir gineer Desires Appointment; 
ears’ experience in leading engineering works ; 
used to Oude work,—Address, , Engineer Office 33, 
Norfo.k-street, Strand. W.C. P9635 








Wanted, Foreman of Turnery 


in Engineering Shop; used to piece-work; one wich 
some Am ricau «experience p:efc:rec.—Address, giving refer- 
ences, stating age and wage teyuired, 234, Eminecr 3 
Noriolk-stuect, Strand, W C.J 23b4 


F oreman Turner Required for 
an Engineering Works in Lundon; must be well up in 
jigs and templets for repetition work. Ss age, qualifica- 





tions, and send « / my of testimonials in confidence.— Address, 
F068, Engincer (fice 35, Norfolk-street, traad, W.C. P958 





28 neer Desires Appointment 
ae Hotel, Institution, or any Position of Trust ; 8-y 

hotel experience as chief with hydraulic lifts, electricity, ‘well 
work, references,—Address, P995, Engineer pos” 





&c.; good 
33, Norfoik-street, Strand, W.C, 





also 
ledge “of all kinds of iron- -mixing, both from chemical 
analyses and practical use, to bring out best results ; also the 
— modern methods for economical foundry practice.— 
Address, PHOS, FERGUSON, W. Porteous and Uo., « Come. 


An =a gineering Electrical Firm 

NCY for YOUNG GENTLEMAN PUPIL 
in London a hey anent employment on qualifying. Pie- 
mium £20 down, instalments £8 each. Small wages. 
References given. Boar residence 12s, weekly if desired, 
=— vacancies in Provinces.—Box C., 78, Temple-chambers, 








Engineering Pupil. — Firm 


pment ore ont ke §00 hands, have 


VACANCY ; var fc annie work ore, oo f-— 
opportunities ; met um moderate.—Address, B4: heer 
Othe, 3, Norfolk-street, Strand, W.C. Bais 





” 
pe pil. — MI. Mech, E. has 
VACANCY in his aoe | office ; great variety of work, in 
cluding drawing work ; sm premium. —Address, 2304, » ng 
neer Utfice, 33, orfolk-street, Strand, W.C. 





ngineer of Experience and 
good commercial knowledge is OPEN for RE-ENGAGE- 
General or works manager | in railway, general engi- 
neering, or Extensive connection 
with buyers, both home and abroad, and ey knowledge 
of po Nagy oo and foreign requirements. Moderate 
Permanency desired, and, if possible 8 an opportunity 

Pedually apquiring an interest in the business,—Address, 
a En ngineer Off P92 


ce, 53, Norfolk-street, Strand, W.C. 
M. Inst. C.E., age 37, Desires 
ACTIVE PARI NERSHI? in established engineer- 
ing works or consulting engineers’ business ; commands small 
capital ; must be sound established business, —Address, P955, 
Engineer Office, 33, Norfolk-street, Strand, W. his pe 


MENT. 








To Inventers, Patentees, ¢ &e.— 
ADVERTISER is OPEN to PURCHASE for cash or to 
finance any good and useful INVENTION. oo giving full 
particulars, to PATENT, 28, Cavendish-road, Le: 1943 


Wilts— —Partner with About 


ASSIST in one of the best-known Implement 
and A 8 BUSINESSES in West of England. Every 
investi zion courted, 

YORKS.—IMPLEMENT AGENCY BUSINESS in good 
ponte Pw ry about ££00; turnover about £1445; rent, 
ore worked, can be greatly developed. 

LANCOLNS. ky risa gn 5 meng: 
, 

turnover about £2000 ; rout, 270 ne premises and little 
a ood rent £70; AJ SON and i WHITE, 

juers, 40 and bs Upper Thames-street, London, E. 


oun neer 
You ng E op eee fa 
well - cteblished P 

Deacon’s, iasdeataireised, I KE, hits 














or Ironfounder 
jee owner in Bxrse! eee 
large future, — “ate 4, 
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-| ROBEY & CO., timitep, 


GLOBE WZoRKS, LINCOLN. 
| = P ; 
i oe Expansion Portable Engines 


POSSESS THE FOLLOWING ADVANTAGES: 
Great Strength. Extreme Simplicity of Design 
First-class Workmanship. 
~— Great Economy in Fuel. Ease of Management. 
Absolute Safety in Working. 


Great Power and Durability. 





MAKERS OF 


STEAM ENGINES. 


Portable, Horizontal High Speed, Gas and Oil Engines, 
specially suitable for Saw Mills and Builders’ purpoces. 





BOILERS. 


Locomotive, Lancashire, Cornish, of superior design 
and workmanship. 


PUMPS. 


= a / Of various kinds, suitable for Contractors, Builders, &e. 


yas~ Upwards of 21,000 Engines of all Sizes at work in different parts of the world “3g 





LONDON OFFICES: 79, QUEEN VICTORIA ST., H.C. BRANCHES & AGENTS IN ALL PARTS OF THE WORLD. 



























Are Universally Admitted to be the Best and Most Durabie Metais for 
Bearings, Slide Valves, Eccentric Straps, Slide Faces, Hydraulic 
Pumps, Plungers, Piston Rings, Cylinders, Bushes, 
Worms and Worm Wheels, and other Wear- 





Silicium Bronze 
Wire for Aerial Lines. 





White Anti-Friction Metals 
of all kinds. 


“Duro Metal” (Trade Mark) for 


Hot Roll Bearings. 
pe PHOSPHOR TIN AND COPPER. 


JOG WHEEL BRAND. 


e 
BS PHOSPHOR BRONZE CO. 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. 


REFRIGERATING MACHINERY. 





Phosphor Bronze Plates, Rolled 
Bars, Drawn Rods, Wire, &c. 














Castings in the Rough or 











_HASLAM'S REFRIGERATORS: AMMONIA & COMPRESSED AIR Systems. 


Adopted by all the Leading Shipowners and Meat Companies in the world. 








ICE PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING CO. 


BIMITED, o1s7e 








UNION FOUNDRY, DERBY, . LONDON OFFICE: 34, NEW BRIDGE STREET, £.C 
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TRAMWAY POINTS & CROSSINGS. 








HADFIELD & HATTON’S 


GREATER RIGIDITY. SIMPLER CONSTRUCTION. 





ALL CROSSINGS are made of_-.|[—_! 
HADFIELD’S MANGANESE STEEL, 


Which is the Most Durable Material in the Market for Track Work, and 
the Parts of Crushing Machinery which are subject 
to abrasive action. (8pl) wig 








Sole Makers of MANGANESE STEEL under the Hadfield System and Patents—) =? ~ 











Combined Crossing & Sole Plate. 


HADFIELD'S ° Scinren SHEFFIELD 








WORTHINGTON 


PUMPING ENGINE CO., 


153, Queen Victoria Street 
LONDON, E.C. 


WORTIIERTON. 








TRADE MA MARK. 





PUMPS FoR ALL SERVICES 


§ spl) BM28 
Telegraphic Address: ‘‘ PUMPING, LONDON.” 


WORTHINGTON OUTSIDE PACKED PLUNGER FEED PUMP, used at the Paris Exhibition, 1900. Telephone No. 614 Bank. 


ICE-MAKING AND REFRIGERATION 































This Garis oncol the Greatest and 
most Modern Improvements 
effected in the Steam Engine. 


LIGHT INSTALLATIONS. 


E: 
ENGINES OF ALL SIZES LONDON OFFIC 


OVER 
4GOO MACHINES LINDE BRITISH REFRIGERATION C0., Ld. 
SOLD. 35, Queen Victoria Street, Loudon, E.C. 
_ For use on Land and beard Ship. Telephone—No. {8255 }BANK. Telegraphic Address—SEPARATOR, PONDON 
DAVEY, PAXMAN & CO, LTD., COLON ESTER. 
Makers of High-class , ~ PAXMAN’S PATENT 
STEAM ones ENGINEERS. AND BOILERMAKERS, / AUTOMATIC 
and BOILERS. ee ! EXPANSION GEAR 
“7 i See ADJUSTABLE 
sreapy seen. {| : a i] — / COVERNORS. 
ENGINES FOR ELECTRIC . Hh a : 4 f — q Nees E A —— ang 7 4 Sogn s ent ant eomeat 





up to 1500-H.P. 78, QUEEN VICTORIA ST., 
4 E.C, 
p Johannesburg Address: Davey, Pax- 
Telegraphic Address: : Co, Ltd., P.O. Box 2087 
i = 14 & 15, Steyticr’s Buildings, Johan 
PAXMAN, COLCHESTER. = Se Fe ie uaa nesburg, South Africa 
Improved Horizontal Tandem Compound Steam Engines, made in all sizes from 12-Horse Power and upwards. Spl) auSe 











Lilleshall Company ... 


Steam Pumping Engines, Blowing Engines. 
Rolling Mill Engines. - Iron and Steel Works Plant. 


BEST MATERIAL AND WORKMANSHIP FOR HARD WEAR, 





Enquiries to the London Office: 


~ ° Sply sarééa 
THE LILLESHALL COMPANY, LTD., 71, Finsbury Pavement, E.0. (Engine Works: Oakengates, Shropshire.) 
Telegrams: “IRONMOULDS, LONDON.” Telephone; No. 1691, LONDON WALL, E.C, 
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INDEX TO ADYERTISEMENTS. 


Advertisements not appearing this week, but included in the “Subject Matter Index,” will be found by reference to the preceding or following issues, with the exception of those appearing monthly. 
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r Cla; Pitt ‘kshire 
ge Ld Lilleshall Co aiid New Expanded Metal Co.,Ld Heating og Bryber : ta ro Davies ox: emg ge and nomena Cole, Mahan Were ole and eed Ld “ 
Cammell, C., and Go., Ld 0 Fan 2 Consolida’ Co., La ratt, F., an 
‘i . and Sons, Ld Foro ol me mn and d'onoun td are : ant Engineering Co Motor org: and Oa, La Brun Btioertn Co Dodman, A., La’ Rankin and Ludington, la 
Artesian Well Engineers:| Shaw, W., and Co Bumsted and Chandler se: Patent Bel Mann s Patent Wagon Co Easton and Co., Ld ay and ‘Glench, “ helt ke “5 oe 
Batchelor, R. D. “| Stanton peel Co., Ld Davidson and Co., Ld Mer: thy Go) Simpson and Bi ibby ence ee Pump Synd., Ld ine ~ tea ae i Engi’ charda, a ¥ 
ie Cc. and Co Wilkinson, G., and Son fe epee fy La Mose’ Gy, D.. art: ae Si er’s Steam Vehicle Co moe <sao Li Rnergising Mowe oo Iron Co Boot a anil 
Q ey, » Seli y 
Le Grand ey Cement: Géather, W. and sone Hydraulie le Leathers : Moulding Machines : Glenfield and Kenneay £4 | Hayward-Tyler and Co Selig, Sonnenthal, and Co 
Williams, A’ and Co Nelson, C., and Co, Heenan and Froude | os pson Jackman, J. W., and Co Gwynne and Co Hindley, i a ae 
West Kent Portl’d Cement Co| Howes, 8. Oil Cans: Gwynne, J. and H., Ld tong eae ae 
Asbestos Manufacturers: Qesaaie Keith and Blackman o., Ld Hydraulle M rere ane : Hamblet,J. iercy and Co Smith, G. F., Ld 
‘Asbestos Co., Bell’ entrifugal Machines: | Lioydand Davis erry, H., and Co., La Kaye, J., and Sons Hathorn, Davey, and Co Piggott, T., and Co., Ld Smith, Hugh, and Co 
‘abestos Co. United, La ‘atson, Laidlaw, and Co Nell, F. Fielding and Platt, Ld Oil Engines : fayward-Tyler and Co Plenty and Son, Ld Swift, 
8 Asbestos Co. Coal and Coke: Paraon’s Steam Turbine ce Leeds Eng. and Hydraulic Co| Allen and Barker, Ld ughes ana Lancaster Reader, E., and Sons, Ld Tangye Tool & Electric Co., Ld 
Witty and Wyatt, Ld Ebbw Vale Steel Co., Ld Sturtevant Rugibeering Afsagrave brother Serie ae corting Brothers weap ay Webster and Be 
Auctioneers & Valuers : ; |Coal Washing Plant : Feod-water ienees. Rice and a whit Davies, G., ‘and Co rae pat oe a bess and phos: a Wicksteed, C., and Go 
Brown, Juo., and U Humboldt Engi'ing Works Co| Boby, Smith, Hugh, and Co Dudbridge Ironworks, Ld Mills, G =~ = Proctor, and Co.,Lda} Wilkinson, G.; and Sons 
Puller, Horsey, Sous Sona, & Cassell | Condensers : Cae aa Rayner West Hydraulic Engin g Co | @ardner, L.. and Sons ea” hanks, A., and’Son, Ld Yates, J and Co. Ld 
rk, "1 Uaird and Ravner Hudson > ey to Whitlev, J., and Co Hornsby and Sons, Ld Jwens, S., and Co, pane J., and Co...» Lda Tractio! eS: 
Bearing: My owiand punts, Js 1a Moffatt vad Rastmend, La Hydro-extractors : Petter,’ J By and Sons | Beara, F.. and Co: Stewart, D, and Co., Ld Fowler, dau Co. (Leeds), 
Auto _ Co,, La Wirree fatoon Oo. * Ld Normandy’s Fresh Water Co bent, T., and Sons Samuelson and Co., Ld. begiien Ie Magineering Co Turner, E. R. and F., Ld Tube Ex — ’ : 
Empire Roller Bearings Co rinandy's Fresh Water Co Storey, 1.. and Sons Manlove, Alliott, and Co Tangyes Limited es ae 5, a gone Ld auxhall Ironworks Uo upe axa 
Flew Birkby “  dooaall — Condanner kas: Go woe, 2. and rs a mm inGie-cutnet, 26.5 , Oil Extractors Simpson, J., and Co., Ld Willans and Robinson, Ld Bhoc nw C., and Co 
B Pulley Contractors’ Plant: Wright, Jos, oe Eng. a ret oe a Tole Wks, La Baker's Pat. , Apblianoe, Tangyes ‘Limited Steam Launches: Machines 
Best ing Co Brown, E. ton Fencing: Moseley, D., an ous Haigh, W. B., and Co., Lad Wailes, Grand ¢ _ ” Gochiran a pte ne La "Pinang san 
geasiea Haguttterne CORP eTOFS wmrco | tore Drasees |indlentora: Oueceanpecatae: | | Semteec, 4, | Binarteraet | puent so tatnomn. 14 
levator bes $ ae e Ww: and Co. 
Patent Anh as Belting Oo| Grahame, Merton, and Co.. La|Fiters, Waste Of: Crosby Stoain Gage & Valve Co| WV dnpor ned Ge. La be Floming and Ferguson, Ld |" Buartiam Battery & Metal Co 
Webb and Hew Gosverar Oo Injectors and : Oil Mill Machinery Perchasn Hire Syetece’| Lytham Shipb'’ Britt Hasnemmamn Tube Co 
Blowers: yor a fad wll : tA, Hire System : — Wa * g& Eng.0 | Broughton Copper Co., Ld 
American Blower Co Copying Presses : : Barry, Henry, aud Uo Craig, A. Rose, Downs, and Th no peta Simpeon, Strickland, and Go | 9708 Sw 
Baker Blower Engineering Co jell, S. A. Turner, E. RK. and F, Green and Find Oo . and Thompeon | | Sykes, H. | ete efott, J. J. 1, and Co Lowell and Co, 
Bollise and Morcom, Cranes: Flues, Boiler : Gresham and Craven Olls and Lubricants: aalieis Z Keli S aviage Col «,¥2=™” y = Lown Fane ons 
onkin, and Clench, Bedf wh, J oe Ld., Sh Hancock Inspirator im an rn, away ow . 
mecortag Ge" | Seth Sonteed Eetoom Leeds Fore ed) Holden and Brooke ™ Bremner, J. A., and Co Bagnall, W. G., Ld wt ps a floyd and ane 
Hodges cr Co Broadbent, T., and So F Klinger, R., and Co Dixon Crucible Co Boston and Sa j ae ete | See 
Jac and Co Chaplin, A., and Go eee Draught : : Willcox, W. H., and Co Price’s Patent Candle Co Birch, J., and Co pecan ag Rose Tube Co., Ld 
Bturtevant gh een co | cum” Sonia bes I Ragosine and Co., Ld Bolling and Lowe ieee ae a et Russell, Jeane, sad Gene, La 
Kast Ferry k Horsfall Destructor Co., La |Insurance : 3tern Brothers Brown, Marshalls, and Co Nasmith, J. W. Russell, Jno.. =a 
Boiler Composition : $ ww tchagic' bow eeringCo} Meldrum Brothers Sun Insuranca Office Trier Brothers Consolidated Eng. Co., Ld Whitley Partners f pene, J. 
Litholin Fielding and Pint La Forgings Vulcan Boiler Insurance Co Wells, The ony, Oil Co Cravens, Limited Steel : wart and Menzies 
Boller io ws Bibb: RC. a Clarke's a d Forge Co|y Buildi 3 Dick, Kerr, and Co Wi iene, one Co., Ld Weldless Steel Tube Co 
Mer CPST, ca, 1a | Sta co Gopi Slat rw Sat (DBO a ee a a BR 
i Do! ’ ect . 4 a 
Eee | ee.” | beta | mena bua | Bement | Reet yee ng ema 
nsurance: : Grantham ‘leming and Fi rown, id Co, 
Manchester CA As Higainbotiom and Mannock | Ince Forge id Iron Co} Rowell, D., and Co Ld fowler, J., and: Gn., Lat = sutterle ‘Go. Ld Turnstiles : SO 
0 er Insurance Co Jones, Bros.» & Oo., Wham: : lasgow Railwa, - Co. Camme and Co., Ld ore 
Vulcan Boiler Insurance Co Jems an x Appleb, Bree. Iat ie, Se a get a - Janene urd Engineering Co and Co oo and ons, . a Sons La vive Makers: 
7 ‘and ad 4 an rf 
Boiler Ee: o. $ sal ene iF ising and Jack | Smitis Stunpine Works, Ld Bens Machinery : and Tonge, Ld Hudson, R. Ebbw Vale Steel, &., Co 
M/Neil, C., jun, Smith, ‘Thos, Foundry R uisites : a oe eee i Hudswell, Clarke, and Co Firth, T., and Sons, Ld ” Asbestos Oo. Bells, La 
Boilers: — Taylor and Hubbard a oe 2 and Sons sca Foundry & Engineer’g Co| Fox and Co., Ld Ashton Valve Co 
r TOF a y rans oe Tullis, D. and J., La Gesten Synd.| Kerr, Stuart, and vo Glasgow Iron & Steel Co., Ld | Auld, D. and Son 
Cochran and Co., Annan, Ld Wayg mace F rietion n Clutches: 3 Lead Machinery : and bed Bom Wana W. Feasop.W Sud Bons, Hetield Britick Sten Spectannses, £4 
% 8 Ww, J., and So! . ani pecialiwes, 
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* $ Edimeston, Brooke, J, W., an * . Carriag: . 
Pavey, Paxman, and Oo, Lal “Doulton and Cou Ld Unbreakabic Pulley Co, La | Kaston'and Co,id | Patent Agents: Meat eatwey Carrings Go| South Durham Stestsiron o| Watson, i and Sons 
Farrar, A. Destructors Fuel uel Economisers : Sandycroft Foundry Co., Ld | frommead'and Go ‘and Son Pinon. Reid, ry esi Sisal Gouspany of Seotland ——— _e 
paroott, Preston, and and Co., Le. rsfall Destructor Co, Ld | oe cnr J. —— Waygood, Ret and 0, » Ld Day, Davies and Hunt jw A and Kop, © Co) ‘Stewart and Menzies be VWerane ‘ 
. : y Cross , " Harris an Pullman Turton, T., and ‘ashers : 
Galloways Limited Disintegrators: Lowoock, A. Ld ee {aseltine, Lake, and Co Stableford and Co Vickers, Sons, & Maxim, Ud 4 
flomeby and Sone La Diving Ay a el Furnaces — cal, Ld fede Gre Bers G., Lad be cect yah mee Smithson, eee. i and Co 
4 an . y ° 
Normand's Patents Barnes a voase Sectine bones "Flue & Tube Co | ‘ells; Acc. and Go Thomsos, W Ass Mand co |8ams, Hydraulie: he eg Waterproof Paper : 
Olrick, L., and Siebe, Gorman, wd Lo et choy Liquid Fuel Vaughan and , Blake, J., Ld Steel Balls: Aieten Paperaanvas Wis 
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Rowland, B, Ry and Co,, La | Messer an ‘Thorpe Jr alin A. Bi Litbeatepberss Pattern Makers : fasiamioundryé Eng.Co.,La we | — pee mae Appuiances Vo 
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Stirling Bolice Onn Ls id coda Puan t as : : Pens and woods Sterne, L.. and Co aaigh,' W's and Go Water Wheels: 
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Wise-Howorth, F. Canni sg ouse Elec, Co| Gauge Glasses : Pistons : Clyde Structural Iron Co.,Ld|_ Easton and Co., Ld Wi 
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THE ENGINEER 








lexvini JUNE 28, 1901 
Foller, Horsey, Sons, & Cassell, | (leanings from Patent Laws of | rans LiriocnAPied, MODELS OF WORKS, to Wheatley Kirk, , Price, and Co, 


BILEITER SQUARE, LONDON, 8.0. 
ESTABLISHED 1807. 
AUCTIONEERS, VALUERS, AND SURVEYORS 
MILLS AND MANUFACTORIES, 
rLANT AND MACHINERY, 
WHARVES AND WAREHOUSES. 
Telegraphic Address—"‘ Futter Horsgy, Lonpon. 


Telephone No. 746 Avenue. Br29 
ROYAL DOCKYARD, PORTSMOUTH. 
By order of the Lords Commissioners of the 
— iy. 
Fuller, Horsey, Sons, & Cassell 
will include in_ the’ SALE by AUCTION, at his 
Majes' which British subjects 





spe 4 Portsmouth (to subjec 
a will be admit: on TUESDAY, nag and following 
at Eleven 0% precisely each day, tons white metal, 
16 tons zinc ashes and ee 140 tons old brass, 20 tons yee 
tons tons. mild eS steel, 8 tons stee 


oundry ashes, 900 
tools, 1100 tons = fren, 120 tons old wire Tope, 4 hydraulic 
and other tons electric cabie and el ic gear, stocks 
other effects.—May be viewed two 


working da: or to and mornings of sale, and catalogues 

fe my Pes ) had at the Doemeae and of Messrs. 
ULLER, ag SONS, and C. ELL, 11, Billiter- 
square, London, 2373 





Railway ay Switches and Crossings. 
sabes ~ anus WATER CRANES, TANKS, 
ES, AND ROOF 


IDG 
1SCA FOUNDRY Pend P ENGINEERING CO., Newport, Mon. 
London Office: 10, Bush-lane, Cannon-street, E. Spi Bx 57 





An ngineerin Firm is O 
2 P, DEVELOP, and PUSH SPECIALITIES 
and F PATENTS STEAM ENGINES, PUMPS, &c., upon 


fant advantage Aad ress, » Engineer 
SNe Norfolk-strest, Strand. > 


Rone ies Bae The Best 


Machine is os Devil meoarabor, which grinds to 








a any material. All sizes 
THE | ARDY PATENT PICK ©O., 
timitep: 8 Sheteld, England. (Spl) px23 
C and A. Musker, Ltd., 
. LIVERPOOL. 


HYDRAULIC AND ELECTRIC MACHINERY. 
See Last Week's Advertisement. 5a152 


Hunter a and English, Saami 
D MILL 


rRIGHTS, 
IRON AND BRASS FOUND. 
Machinery, Hydraulic ie 
Steam Engines, Diastill and e! 
} ed Valves, Cranes, Gates, &., 
unter’s Patent Floating Crane for Docks, &c. 


[é,yo Require High-class Hose 


nae for immediate ay baie to or call uy 











MERRY WEATHER and SON Long aos, W.C. Ask 
for new Illustrated Price —_ tobe sent periodicall fe as issued. 
Merryweather and Sons makers 0! = 


Buction and Delivery Hose in in the Wor! 


JOHN SPEN' LIMITED, Jo TUBE and ENGI- 
NEERING WORKS, W. ESBURY. 


[ro and Steel Tubes yee Fittin 


of all kinds. Telegraph and Arc Lamvs and Tram Poles 





and Masts, Cable Ee &c. Sewer roe Tubes, High- 
—- ssure Steam Mains, Water Mains, W: bes, danke 
uckled Plates, &. (Spl) px54 


UNTRIES. 
By W. LLOYD wiske¥. FIRGS., Aswoo, Inst Shc Dee 
the Chartered Ins’ 


titute of Patent A: 
‘ormati: kad 3 roady, price Tw Area, i) contain 
ion as e n! 
Productions, &c., of tries. ip 
“This work 


ives a great deal of aeneien to be 
and owners of patents ro 


The 
London : F. WISE-HOWORTH, #, Lircotn Ren W.c, 


[»stitution Civil Engi neers (Pro 
CEEDINGS OF).—COMPLETE SET from Vol. I. to 

Present Date, in very good condition.—Offers for com ta82 set 
only to be sen Prof. HUNTINGTON, Me ical 
Laboratory, King’s College, London. 


Books. — My 








Id aie ak, 


LLECTION of carious and rare items is now 
OFFERED a | ay wort OUT- ‘OF - PRINT an 
rare old RAIL BOOKS SUPPL 'D. Please state 
wants. a BAKERS — BOOKSHOP, 14, 16, John 
Bright-street, Birmingham. BK 77 





ROCK DRILLS. 


THE BEST IS THE “DAW.’ WRITE FOR eee. 
THE HARDY PATENT PICK CO., LTD., 8 1ELD 


STONE BREAKERS. 
BAXTER’S PATENTS ARE THE BEST. 
ae Spl ex 155 
Ww. bial BAXTER,» LTD., LEEDS. 


Planing Machine, by 1. oasis 


ona Co, to plane mg xX 4ft. x 4ft., with two tool 
uick return mot 








a IORI ZONTAL “CONDENSING ENGINE, 20in. 
cylinder x 4ft. stroke ; Corliss valves. 
J. Me INTY ‘RE, Kirkcaldy. P95 


econd- -hand Hydraulic Duplex 


PUMPS, 1500 Ib. water, Ube in. ctlinders, ljin. pumps 
12in. stroke.—F IELDING & PLATT, Gloucester. 2259 


Second-h -hand Machine Tools for 


ALFRED HERBERT, Limited, Coventry, have 
a eae of Actes TOOLS FOR SALE, “which are being 
replaced with later pattern tools of their own manufacture 
es the machines offe: are es from 6in. to 10jin. 
centres, plain and universal milling machines, planing ma 

& 








DRAWINGS, TRACINGS 
PHOTO-COPIES (fasts) 


THE LONDON DRAWING AND TRACING OFFIC 
98, Grays Inn Road, bi! Cc, C Gait Holborn Town fall)" 


Telephone : § Telegrams 
No, 1011, Holborn, “a anager: « Dividitere, Lo Loudon.’ 
JOHN B. _B. THORP. (Sp!) enna 


ABC TRANSLATIONS 
BUREAU, 


14, Horsorn Vrapuct, Lownpon, E.C. 
Speciality : (Spl) BK162 
TECHNICAL TRANSLATIONS. 


JOHN BROWN & CO., 


VALUERS, AUCTIONEERS, 


ARBITRATORS OF ENGINEERING, ELECTRICAL, 
MILLS, FACTORIES, &c. 
PARTNERSHIPS ARRANGED. 

BUSINESSES TRANSFERRED. _8K147 


a4, SOUTH JOHN-STREET, LIVERPOOL. 
VALUATIONS. 
W ood and Newland 
(formerly with Wheatley Kirk, Price, and Goulty), 
42, SPRING-GARDENS, MANCHESTER 
VALUERS and eae to Engineering and Allied 
_ Partnerships and Transfer of Businesses negotiated. n& 110 





Exgi neering Works for Sale 
vately, situate at Buglawton, Congleton. Freehcld 


“itting Machine 


Land about 870 square yards, with Foundry 
Screw-cutting 


and Joiners’ Shop, Engine, Boiler, and Shafting, 
and other Lathes, Planing, Slotting, and D Machines, 
Smithy with two hearths and fan, Foundry pola with 
Engine, Fan, and Crane, Moulding Boxes, and general equip- 
ment of loose tools and appliances throughout; as stiil at 
work. — Further jiculars on application to ‘WOOD and 
a Engineering Valuers, &c., 42, Spring-gardens, 





chines, side planers, capstan lathes, C, 
Complete list with prices on application. 262 


Several Marine Boilers, 7ft. by 


7ft. 3in., 8ft. by 8ft., and others in course of oe 
FOR SALE; Lloyd’s test.—For prices and particulars, ap 
JOHN SNOWD N, Kingston Boiler Works, Oxford- ‘eel 
HULL. 2238 


Shafting ! Shafting !! Shafting !!! 











‘irmingham.—For Sale, “Large 
and commodious PREMISES, Works and ‘Offices, situate 
in the best locahty ; tenure freehold ; suitable for engineers, 
cycle makers, motor builders, or other manufacturers requiring 
plenty of work and show-room space 
The t buildi are fitted up with the most 
recent machinery ; the work and show-rooms and offices are 
adapted to and arranged with every up-to-date appliance. 
Principals only treated with. 





ah wt —- gl benny ees ba ‘ 
PULLEYS to d SON, Aereat in first instance, to MOTOR, care of Lee and 
Engineers, fo ee Y2609 Nighti le, Advertising Contractors, Liverpool. 2200 





Shaping Machine for Sale, by 


Greenwood and Batley, léin. stroke, bed 7ft. 6in. long x 

it wide, two tables, driving motion, &. A splendid massive 

tool equal to new.—WILLIAMS and SON, South Bermondsey 
Station, London. 2360 


sing le Bhs one Modern Hori- 
AM ENGINES, %, 28, 24, 22, 21, 19, 18, 

16, 15, i is somih 10, 9, 8, 7, and 6 ‘inch cylinder, dozens in 
raed ; list free.—THOMAS MITCHELL and i 2 








——- Tank En ngines Alway ys 

.—HUDS ILARKE, and 

wes hae Railway Sele Makers of “ Rodger’s 
Pulley” 


Foundry, Leeds, 
tered), entirely wrought iron. See illustrated 
rtnight. 


advertisement every fo (s PI) | cas 


team Cranes, Excavators, 
CONCRETE ao eee WINCHES, AND 


fe) BES4 
JOHN H. WILSON nD co., Ltd, ona. 1. 
London Office :—15, Victoria-stree' eet, W 












Locomotives, 4 or 
a * -_ workmanship 


Tank L 
HAWTH 


a fq a 
boty x AR -Tyne. * 
See illustrated advertisement last week, page 58. 


['he Robinson Patent Expansion 
SHAFT GOVERNOR. 

For Illustration and Testimonials, see Tus Exc: 
February lst, page 61. 











INEER, 
Sp. Bxl4) 


adeno the Making of Patent 


or SPECIAL ete eh a quantities). a 


finance business ee to G sian 
SMITH. Limited, Paragon Coed 


100 Lathes, Drills, Planers, 








ome Crane to be Disposed of 


at once, 6in. cylinder, 8in. aes Lanier ear, R. and 

, friction cones, to lift 30 cwt., f jib SOft., gauge 
i. 8in. This crane is in good seomaelnae? order, and we are 
simply disposing of it as it is too light for our works —It can be 
seen at = WHARF, Cyclops Ironworks, West Perot 


Millwal 
Qteam Hammer, 3 Cwt., by 


Crooke, Roberts, and Co., all latest_ improvements, just 
from work, equal to new, for IMMEDIATE SALE. 
WILLIAMS and SON, South Bermondsey Station, ss 


team I Launch for Sale, Suitable 


for Harbour or River Service, fast and powerful. Length 

36ft., beam 7ft. 8in., depth 4ft. 6in. Built of steel, with stout 
galvanised bottom; teak cabin and linings ; high-class C. S.C. 

machinery. Equal new. Price table for 

a Motor Launch, an open, sea-; going HULL (entity 3 early built 
of teak, ft. 6in. “he ; depth 5ft. ; 
fitted £55.—Owner, G. Cc. 
PHO 


JACK 


Ten, Briquette Presses, Bourriez 

— four to five tons each Pou hour, each pair 
eemgietee ‘wid vertical heater in a our torte! new, 
six near) all in good ft. Sin. 
DISINTEG GRATOR haa sundry accesso’ nti ines, a 

and worm con s.—Apply to OWNER, 15, Cnarter- 
house-street, London, & a 


and co} t. 
a Rarer and shafting, Price 
ON, histlegrove, Maidenhead. 

















, Shapers, Slotters,, et, Steam Hammers i ae Davis Engit neetin Com 
Patent or Special i apply oer OE aie for re id leased to cote for ENGINE and other 
best workmanship and mate: —DAVIS 
ENGINEERING COMPANY Abingdon-on-T 
CASTINGS! CASTINGS !! he ——s Autocar Co. 
desire DISPOSE their stock of 25 DAIMLER 


NORTHGATE FOUNDRY, Bory Sr. Epwonps. 
PERFECT MODERN EQUIPMENT. 
Prompt Delivery of all descriptions of CASTINGS. 


PRICES LOWEST. QUALITY BEST. 
Sznp ENQUIRIES. BK 154 


FINISHED FORGIN GS oR ROUGH. 


THE INCE FORGE CO., Lp., WIGAN. * 
_& Iiustrated Advertisement appearing a 











- ~HARPER®S’ LIST. = 


PAGES XIV.—XV. 
THREE WEEKS AGO 
PECKETTS setemmnaa and Materials 
Highest Quality. 
‘ations or Gauge. LOCOMOTIVES. 


Specifications or Gauge. 
PECKETT & SONS, Atlas Locomotive Works, 
BRISTOL. Spl) x9 


EDWARDS’ 
PATENT AIR PUMP. 


Por Miaietins Gh TS Dee S & 
BE: 
8, Crown Court, O~rp Broap Srrezt, E.C. 


YARROW'S 
WATER-TUBE BOILERS. 


ILLUSTRATED ADVERTISEMENT APPEARING 
THIRD ISSUE OF EACH MONTH. 











(Spl) 5x28 
POPLAR, LONDON. 








PUBLIC SERVICE M RS, and one LIFU_ capable of 
ing 4 tons.—Please state requirements to MANAGER 
hrin-buildings, Edinburgh. 1759 


facial Feed-water Heater or 


CONDENSER, Atkinson’s patent, by omg oe Engineer- 
— tubes, ged 


ing Company, 12ft. high by 3ft. dia., fitted w 
pressure; just from work; for SA L 
WILLIAMS and SON, South Bermondsey Station, London, 










wham gong excellent condition ; suit- 


&c.—Price and iculars 
fication’ to eu comprinsed BROS., p bernie | Hanley, oe 





H.P. Traction Engine by 


McLaren; 8 H.P. TRACTION ENGINE by ote and 
Steevens ; 8 i. P. ee a GENERAL hs RPOSE EN- 
GINE, by Burrell; & H.P. ROAD LOCO, by Burrell; one 
nearly’ new DOUBLE “BRICK MACHINE, by Swinney Bros, 

—GRAVEN, Ely, Cambs. 2264 


Exgi neer and General Repairing 

JSINESS for —§ or to be LET established 

(29 years) .—By letter only, F. WOODS, Sunnyside, Agincourt- 
Hampstead. P9656 





y 
Eg gineering Works (chiefly 
agricultural) FOR SALE; situate in pleasant part ve 
Kent, adioining railway station ; turnover has been £5800 pe 
apnum. Price for valuable freehold premises, patents, 
machinery, &c., ; part may remain or practical mani oF 
— might be entertained,—J. ARMSTRONG and 
Yaluers, 25, Sherwood-street, Piccadilly-circus, London, W 





finth.— Waterside Premises to 
be LET, with frontage to the Thames of about 224ft. by 
a depth of about 250ft., and having numerous buildings, dock, 
and launching slip. Rent ge per annum.—For further _par- 
ticulars and order to view apply to Messrs. BRADSHAW 
BROWN and CO., Billiter- -square-buildings, . 2294 





Factory to Let, or Lease for Sale, 


wos ft. of floor; three minutes from Nottin Hill. 

gate Stations on Metropolitan and Central London Railways ; 

make good motor car depot.—Write, H. G. SANDERS and 
SON, Limited, Gordon-road, Southall, London. poss 

Works 


[portant Engineerin 
for SALE, North-West District, and in a favourable 
position for business employing some 100 hands. Works are 
situate on a navigable river, have special railway facilities, and 
are in the immediate neighbourhood of extensive mines and 
ee: amongst which a valuable connection already exists. 
msiderable sums have recently been expended by the owners 
on providing up-to-date machinery, and the works are now in a 
thoroughly efficient condition. A moderate price he be 
accepted for whole undertaking as a going concern. A portion 
of the purchase money could remain on debentures.—Particu- 
lars can be obtained on application to Messrs, MUNS and 
LONGDEN, Solicitors, Old Jewry, London, E.C, 2095 


Knock Brick Works ,Castlereagh, 


BELFAST.—FOR SALE by Priv ate igen the FIXED 
MACHINERY and PLANT of a large brick-making concern, 
which has only been a short time in use, seared ares one com- 
bined brick-makmg and clay-grinding machine, b: aoe ae of 
Leeds, with pug mill mixer and separator, capacity 25,000 com- 
plete; one Lancashire boiler, by Penman, with Meldrum’s 

tent furnace ; one high-pressure non-condensing engine, by 
a nly one high-pressure y vertical steam engine with two 
fly-wheels, by Maicolm ; and d yname. by Cooney and Swan ; 
one high-pressure vertical feed pufhp; a large quantit; of 
= wae ae tramway rails, &c. &c.; large weighb' 
by P Cards for admission to view can oes on & ‘" 
cation on to De ’ Downshire office, Hillsborgagh, | Co. D 


"| Premises Required in res 
for the a gag Oe Sy ty ag ane of MACHINERY. 
vod space about 93 x 36 ft. x high. Must be well 

rotected, and quite hay vom dnamphess —Terms and full 
particulars to CHIEF, care of Street’s Agency, 30, oo 











- Foundry and Engineering 
WORKS for —e- 1ATE DISPOSAL; doing good 

ly trade.—Address, P99, Engineer Office, "33, Norfolk- 
street, Strand, W.C. _P969 ‘ 


MOTOR CAR a BUSINESS 1 AND 


[ihe Edinburgh Autocar Co., 


Ltd., are prepared to receive OFFERS for the PUR- 
CHASE of their BUSINESS and PREMISES with or without 
the present stock of Cars. Edinburgh offers exceptional oppor- 
tunities for a public service of motors, which are extremel 
popular, | The premises are very large and ‘n every way well 
id suitable for the business.—Full Lic pacter dat on 








16 H.P. Portable Engine, Re- 


BUILT; practically new.—H. SAM IN and SONS, 
Malago Vale Ironworks, Bedminster, Bristol. 2082 


20 H.P. Com mpound Undertype | 2 
a and BOILER, by Fowler and Co 
ed near London as “3 = work in first-class 
anaene A be sold at once. For te removal; a 
= bargain. — PERCY HUDDLESTON and CO., 72, Fins- 
ry-pavement, London, E.C. 2352 


20 ae JE fiw, Portable or Semi 


(Marshall's) FOR HIRE; 16 H. 
12 ELP., 


&. rag iS — Apply, Tank, Pareto, Fore Forest Hi! age 








; WiLESH 





9 ht -Ton Overhead Hand or Power 


TRAVELLING CRANE, 33ft. ; un, ght iron 
with ‘orm; tre! ae 

» th quick and slow lifts; ed. bi 
— 3 — es fine b — a Le ee ig bed, 
self-acting s.s. and screw-cutting ‘athe 01 le 
and ponape nd change wheels. Smith, Heacock and Tannett’ ’, 


Cheap for immediate purchase —JOHNSON, Summer-lane, 
Barnsley 2345 





an 
application to The MANAGER, 8, Gilmore-place, Edin’ oe 


be Sold, an Engineer's and 


0 
T MILLWRIGHT'S BUSINESS, s* ged — = me Albert 





ks, Price, including plant, en La £600.— 
Des Soll pastialars apeiy to Meonmn DSHAW BROWN 
and CO , Billiter- seams buildings, I 2295 





i se Let, a Space in a Ca ital 
WINDOW, bpd exipiniNa a first-class PATENT o 
oroughfare in the City ; with 
49, Moorgate - street, 
P9869 





rd if ft UeLARKE, 
London, E.C. wd 


MECHANI AND EL ROTHIGAL 
AUCTIONEERS, AND ARBITRATORS 
Average valuations exceed 22,000, 000 an annually, 


Sie Klvertaquare,, Manchester. ttn 0 Anon, B.C, Doygna 


ce, ‘‘ Inpicator.” London ot Tnpices.” 





entlemen Desirous 2 Joining 
ESTABLISHED CONCERNS, or of puncnasnid 
OUTRIGHT, are ee uested to communicate with the ender 
signed, — have great number of such on their 

or and Foreign, —_ £1000 up to £100,000, in every ae 


of the trade. esti et rerenees hanged. 
WHEATLEY Kl eink, P PRI go. 8 4 Watlingstrect, 
ctoria-street, t, “London, 1 a Albert-square, 
oe, me. 





nginaating Firms of Good Re- 
- TE, open to saan partners, or dostrons of sell 
aioe E rous clients ° ens Witita’ mi 


with 
ume! poe tor 
street, London, E.C.; and ps he nese agen Vc. 





KIRK, PRICE, and CO. 





To Engineers, ane, pe ete Dealers, oka 
W heatley Rick. "Price, and Co., 
have ae inatwastions from Messrs. they Edison 
and Swan United Electric Light Company, Limited, t 
SELL BY PUBLIC AUCTION, 
ss TUESDAY, 9th, and WEDNESDAY, the 10th Suly, 1991, 
on their Premises known as the B heath Engineering 

Works, Broadheath, a Manchester, on account of removal to 
se End, Londor 

T LANT ry "MACHINERY comprising :— 50 H_P. 
a. R Vertical steam engine, by Browett, Lindley, and Uo,, 
Limited; 8 H.P. portable engine, by Clayton aud Shuttle: 
worth ; 0 kw. ge 4 by Edison and Swan; two self. 
contained drilling ponenines 5 several slide, surfacing and 
screw-cutting lathes, by Muir; Pitts; Carter, Sons, and Co ; 
and Greenwood cad Batley. Planing machine, to plane left. 
x 6ft. x 5ft. 6in. high ; vertical and horizontal milling asines, 
six screw fly-presses, screwing peachines, lathe beds, &€. &ec. 
FINISH -~ and UNFINISHED STOCK comp rising ~ 
One 42 kw., two 66 kw., adie tae. six 2 to 25kw., seven 2 
to 13 kw., Penny 140 enclosed motors, from } to 30 ILP.; 
transformers, several gross single and double-pole switches, 
terminals, fuses, handles, bases and brush boxes, armatures, 
commutators, scrap brass, copper and German silver, loose 
tools, shafting, pulleys, timber sheds, sctap wrought iron, cast 
iron and brass, and other effects. 

May be viewed day preceding and morning of sale. 

For further eee x. A the AU CTIONEERS, 
Albert-chambers, Albe anchester; and 46, Ws atling- 
street, London, E.C. ieee : “ Indicator, Manchester.” 
** Indices, London.” Telephone Nos, 3218, Central Manchester, 
5077, Bank, London. 282 
Pistimiaary Notice. —To Enginoers, ‘Gon and Rice Millers, 

oe erchants, and others.—_IRONWORKS, WICK: 

SUF WHITMORE AND 


MARKET, FOLK. — Re 

BINYON, Limited. ‘ cs 
Wheatley Kirk, Price, and Co. 
have received recreates A on behalf of the debenture 


holders to SELL by PUBLIC AUCTION at an early date the 
ENTIRE CONTENTS of the Wickham Market Ironworks, 
talogues in course of preparation, = re be obtained 
shortly from J. M. a Tiky oe Senki 2, Moorgate- 
street-buildings, London, E.C. casts. AGribbie Oddie, 
Sinclair, and Johnson, Solicito: tors, 38, Bedford-row, London, 
.C.; or the AUCTIONEERS, 46, Watling-street, poe gl 
E.C., and Albert-square, Manchester. 





NEW FARM, LAMBOURNE, ESSEX, two miles from They- 
dun Bois Station. — The superior AGRICULTURAL 
MACHINERY, co: nr two6 H.-P. traction engines, by 
Ransome, Sims, and Jeffries; 7 H.P. traction engine, vy 
Gibbons and Robinson ; 6 H.P. traction engine, by Aveling 
and Porter ; two finishing threshing machines, by Ransome, 
Sims, and Jeffries ; finishing threshing machine, by Marshall, 
Sons, and Co.; driving bands and straps complete ; silver 
medal “ Safety” six-knife four-wheel chaffcutter, by Bur- 

ham, Innes, and Co.; four-wheel five-knife chaffcutter, 
ca aynard ; two nearly new straw binders, by Howard; five 
lifting jacks, “heavy iron greasing jack, six large waterproof 
boa three sack lifters, roller mill, malt mill, oat bruiser, and 
sundries. 


| [ugh Sworder has been favoured 
with instructions from Mr. George Randall (who i 
giving up the py business) to SELL by AUCTION, upon 
the premises, on THURSDAY, July 4th, 1901. at One o ‘clock 
May be viewed previous to the sale, Catalogues may be ob- 
tained upon the place of sale aad of the AUCTION EER, Le 
street,  Bpplog- 


N 





IMPORTANT SALE OF MOTOR CARS, 


r. Dowell willSell by Auction on 


WEDNESDAY, JULY 10th, at fet poem, within the 


premises, Lochrin- buildin . Edinbu h, EIGHTEEN MOTOK 
CARS, the property of the DINBURGH AU TOGAR CO. The 
cars were all built by the DAIMLER or MOTOR MANUFAC- 


TURING CO, COVENTRY, and are fitted with 6; Hl 
engines and 2}in. Clincher or 3in, Cast'e tires, wagonette bodies 
to seat eight and ten passengers and the driver. Many of the 
cars are in thorough running order, and purchased quite 
recently.—Full particulars in catalogue to be had from Mr. 
DOWELL, 18, George-street, or the MANAGER, Lochrin- 
buildings, Edinburgh, P99 


, BROMHEAD & CO., 


. 8. Bromneap Heavy Farmprotarr 


Paes’ VALUES 





To the En arr and M 
BUSINESS meKN TNE SHIP. “BROKERS, 
BRITISH AND FOREIGN PATENT AGENTS, 


3, Cannon Street, a _ Spl. mn l36 


HARRISON & ROBB, 


ENGINEERING AUCTIONEERS, VALUERS, &c. 
21, SCALE-LANE, HULL. 


“ Arbitrate, Hull.” Nat. Tel. 56. (Spl. ) pxl6l 


oe Add.: 


e Smith, toke 
H ~ a. — nd IRON TR TRADES Basingstol pet 
ri Busin J 

plyzeney, bration! exparioncs. "Eng Engincoring O13. 


Messrs. Hunt, Sons, and Bright, 





ham, an 





London, have woreral PENGINEERING ” WORKS ‘or SALE 
in London and the Pro ~~ = with and without the plant. 
Particulars on application. egrams, Value rh 
MoM: John Price, Inspecting 
ENGINEER, M. £ Bonen E., UNDE KES the 
Seok. ION < ae. Aone ons a, "Machinery, Iron a 
iteel, of eve esc on 
blished 1876, "Y Sheaset ‘Telegraphic, ™ a TPRICN, WORKING- 
TON.” A. B.C. code used. C1545 





BT. J. COOK anp HAMMOND 
have for forty years made 

CARTOONS and DIAGRAMS for 
They ha’ 


Opposed Private Bills. 


Comes ittees. 
ensions 
axl49 


ingrek 


> Tele, No, 186, Westminster 
Ready, for Immediate Deliver 


D-RAND, onel4 H.P., one 16 HP 
and one 4 me P. GAS ENGINES. MARIN Fans 


Y 
yh oe gone AS _ Dre cine Biemeter, 7 a en, Ib. 
morking prewure, yi lots.—Address, T Sg 
TER, Britannia Works, Colchester. Mapl ba 








[ron Roofs and a of all 


deveriptions, denna Sunt — oid J TILDESLEY 
Crescent Works, R300 


team Stites —Edward Hayes, 
Eee megs tee bone TUGS and LAUNCHES ia IRON , at, IRON 8 = goes" 


wae, “Tandon Ome: i Groat 8, Holo EC. 








ork Undertaken. — Peter 
ENGINEER and TRONFOUNDER, eS coe 
and modern ea t will be pleased to eet in large 2 
FACTURE of any class of MACHINERY in large 
quantities. 





7 for the ns, rayetgke pace by Sypwey Wurre at the Office of 
— raystoke-place, Fetter-lane, and 


Tur Exoineen’ Orrice, i ute Seay 


and, inthe Furth of 8. Clrora Traes, 











